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hings You Never Knew About Beer 


3LUEPRINT: Build a Coffee-Table Music Center 
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‚оте Aboard JOHN WAYNE'S Fabulous Yacht 


y WERNHER von BRAUN 
HOW WE'LL LAND 


What kind 
of man uses 
Vaseline 
Hair Tonic? 


The man who knows how to take care of himself её | 
uses Vaseline Hair Tonic. ~ 1 


The Round Tire 


Here's why it rolls at least 3,000 miles further! 


Rounder,Precision-Engraved Mold! 
An Atlas PLYCRON*— The 
Round 'Tire— rolls smoother, 
wears more evenly because it 
comes from a mold that is pre- 
cision engraved to 3/1000 of an 
inch of perfect round! Other tire 
molds can be out of round as 


much as 30/1000 of an inch! 


Safety-Tested 54 Different Ways! 
Laboratory torture tests prove 
the great strength of the actual 
four-ply construction used in'T he 
Round Tire... proves the high 
quality of its tough rubber com- 
pounds, unique tread design, 
and many other features that 
help give you extra miles! 


ATLAS PLYCRON 


*TRADE-MARKS ‘ATLAS’? ''PLYCRON'^ REG. U.S. PAT. OFF. © 1967 ATLAS SUPPLY CO. 


Road Tested By Independent Fleet! 
Complete sets of tires from var- 
ious manufacturers’ production 
for '67 cars were promptly road 
tested under identical condi- 
tions. The tests show you can 
expect 3,000 more miles from 
The Round Tire than from tires 
that come on most new cars! 


ERE 


Sold at over 50,000 
leading service stations 
Atlas Tires * Batteries * Accessories 
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Come along with America's leading space scientist on the fascinating Flight of the B 
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Detroit's Best-Kept Secrets for '68 pace 48 


Big changes coming up in some cars. That's why they're Top Secret—except to 


readers. 


Aqua Glider: A Great New Sportscraft You Can Build 
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Thrill—that's the sensation when you soar high in the air in an Aqua Glider, towed b) 


a motorboat. For wealthy sportsmen? No! Build one yourself with plans you can b 


Things You Never Knew About Beer 


PAGE 58 


Is draft beer in cans really draft? Are different beers different? Here's the lowdow 


HOW ? Build a OTTE »- Table 


entier PAGE 


This ingenious coffee table — all your hi-fi problems. Complete with blueprint 
| 
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COMING NEXT MONTH: 


Oil strike! At last, the complete story on motor 
"oils and additives. In a 10-page article, illus- 
trated in full color, PS shows you brand names 
of oils that meet the toughest specifications of 

e engine manufacturers . . . Tells why the '68 
cars will be harder than ever оп oil . . . What the 
‘lubrication engineers are doing to meet the 
challenge . . . How you can prevent excessive 
wear and sludging in your car's engine. 

PLUS: More than 40 pages of exciting new ideas 
г improving your home, including the warm 
way to remodel a basement... A half-bath that's 
do-it-yourself job . . . A carport you can /ive 

. . . How to build a Spanish-style buffet (com- 

plete with PS lie-flat blueprint) 
And in the same issue: 
e Test-Driving the Sporty New Javelin 
e News Roundup on the '68 Color TVs 

e Weird Chemical Light You Pour from a Bottle 
e How to Protect Your Valuables—by D. Bruce 

Burns, Head of Burns Detective Agency 
ә More ABCs of Car Repair: Carburetors 


AUTO UPKEEP 

ABCs of Keeping Your Car in Tune: 
How to Keep Your Engine Cool 
Gus Tags a Mysterious Click 

Hints from the Model Garage 


PICTURE NEWS 


Want a Metal Cobra? 

Aerial Tramway for Power Lines 
3 Rubber Bumper Keeps Its Shape 
9 Jet-Propelled Boots for Space 

` Spectacles Carry Flashlights 
An Italian Batmobile? 
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Boy, 
have you 
ot it made. 


FOR ACNE PIMPLE 
BLACKHEADS 
OILY SKIN 


(Girls with pimples have to mess 
with 73 different medications 
to find one that works.) 


Special Trial Offer. One week's supply of Tackle 
( % oz. size): send 25e for postage and handling 
with your name and address to TACKLE, Р.О. 
Box 10, Dept. PS, Chicago, 111. 60635. Offer good 
in United States only. 


سے 
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THE GUN FOR 1001 | FASTENING J JOBS. 


e Install ceiling tile e Affix plywood panels to 
e Install insulation walls 


e Weatherstrip doors and e Wrap and staple young 
windows tree trunks 
'C Caal : e Reupholster furniture e Line kitchen and closet 
MAC S Sealer and Stop Leak moves e Staple wire fencing to posts shelves 4 
in and plugs bad leaks right in the e Repair window and door e Hang drapes and curtains 
aria ч! screens e Make decorative cornices 
radiator. But good! e Fix loose wiring to floors, ә Cover valences with S 
It's the only sealer and stop leak walls | material — 
guaranteed to stop a 20-pound high еа аа е аа 
pressure leak indefinitely. Ф e ie carpets з аре down чун feit 
| WA Ж ! e Lay new linoleum e Quickly repair odd wood- 
Ask for MAC'S sealer and Stop e Attach vines to trellis working jobs 
Leak wherever automotive chem- USE THIS AS A HANDY CHECK UST [3 


icals are sold. | | , 
Arrow FASTENER COMPANY INC. 


MAC’S SUPER GLOSS CO., INC. = poo ok O J E 


Los Angeles 90042 - Cincinnati 45226 
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“Look who's 
smiling 
now! 


“The department head's job had just been 
left vacant. When the boys in the office 
learned | was gunning for it, they gave me 
their widest grins. One thing they didn't 
know: | had made up my mind sometime 
back to take LaSalle training that would». BE 
prepare me for a better job. My study paid E. i S E ж... 
off so fast it surprised even me—l was - _ I „ы 

picked for that shiny promotion over every- _ С ; M 
one's head. Who wouldn't be smiling with 
a neat new $1,500 increase!” 


oo rete tg 


Г SALLE's files are filled with letters from 
graduates who have rapidly climbed the 
ladder of success. You, too, can qualify for 
the job opportunity of your choice through 
$C LaSalle home study—without interfering 
TI with your present work — and by devoting 
КЕ only a little of vour spare time. 

LaSalle has been leader in home educa- 
tion for more than half a century and has 
enrolled more than 1,000,000 ambitious men 
and women. Its faculty includes some of the 
country' s foremost practic ing specialists and 
instructors. Your training 1s in good, experi- 
enced hands. 

Mailing the LaSalle coupon below may be 
- the first step in getting a better job, higher 
ЕА рау, and all of the good things that go with 
wosd success. Simply check the program in which 
you are most interested, and we will send 
| you a valuable free booklet describing the 
A а opportunities in that field. Mail to LaSalle, | а E 
Ca 417 Dearborn, Chicago, Illinois 60605. E 


E а 
І Ж TT : 
! LASALLE EXTENSION UNIVERSITY і 
i A Correspondence Institution * 417 South Dearborn, Dept. 68-169, Chicago, Illinois 60605 i 
- Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: - 
i ACCOUNTING LAW COURSES REAL ESTATE C] Agency and Services HIGH SCHOOL | 
i 0 Complete Accounting [Г] Bachelor of Laws Degree (1 Complete Real Estate [ Motor Truck Traffic C High School Diploma i 
with CPA Training C] Business Law Û] Real Estate Brokerage STENOTYPE 
i C] General Accounting [ ] Insurance Law [ Real Estate Management [ ] Machine Shorthand CAREERS FOR WOMEN i 
| О Income Тах ÛJ Claim Adjusting Law ÛJ Real Estate Sales TECHNICAL COURSES C Interior Decorator E 
| О Accounting Fundamentals [ ] Law for Police Officers TRAFFIC AND C Mechanical Refrigeration [Г] Dental Assistant ў 
{ Ы АМЫНА ia L] Law for Trust Officers TRANSPORTATION (Ш Air Conditioning, г. Secretarial i 
onironersip SALESMANSHIP C] Complete Traffic Mgt. Refrigeration Accounting | 
| ÛJ CPA Training ct i | Bookkeepi 1 
— ; ransportation Law and Heating C] Bookkeeping 

O Modern Bookkeeping ы Coro fale Tretig [ Rates and Tariffs C] Diesel [Г] Real Estate - 
` BUSINESS MANAGEMENT DRAFTING 

Г] Complete Business Г] Basic Drafting Name. 8 8 B а à W а W P P B à B à à B = à à = P P P = W = *" à ш ^ à " * ш т а sf = ж .Age. = = s : 
| Management C Aeronautical Drafting bj 
| CO) Credit and Collections O Architectural Drafting ао q 
à O Office Management Г] Electrical Drafting ity Zip N { 
{ [] Personnel Management 8. Mechanical Drafting State. ги  BoÉB B B © 4d P =т=т #@ T" B oS » P bo s B » P W 5 B B и и: їр . о. . “tft & P^ »B аа 1 
i " business Correspondence:: [-] Structural Draffing ©Оссираноп,.................... Working Hours. ... A.M... .. P.M. i 
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IX. YEARS ON THE SAME JOB WITH NEVER AN ACCIDENT... 
AND THEN ONE MORNING... 


J) A CAVE-IN PUT ME SIX FEET | | IN THE HOSPITAL, 1 HAD ID PASSED OVER DOZENS OF 
UNDER FOR SIX LONG MINUTES | | PLENTY OF TIME TO THINK | L.C.S. ADS IN POPULAR 
7 | | | MAGAZINES. BUT ISAW THIS 
| QUICK! GET | | SIX YEARS I'VE V WELL, NOW'S | | ONE IN A NEW LIGHT 
HIM OUT OF | 4| BEEN BURIED A GOOD 
E n 


| ALIVE IN THAT TIME ТО Do | |||! E IK r.c.s. SUCCESS PLAN... 
| SAME OLD X. | SOMETHING | | Ц SE) SPARE-TIME TRAINING... 


JOB, JANE! ABOUT (T / 


F 1 
^ ^ ү Ё ке 
i ү Tags (y, S дарт: 
2, 2 Уик ^ А » 
dp, Ж) тё. 
74 МИ; s 


ard 
ЧҮ, LE А, vu 
ү И, ЖОЖ 


Il.C. S. CAREER. KIT 
Send coupon now... 
Q get all three books 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
DEPT. C3030G SCRANTON, PA. 18515 
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A 


— س 


E MONTH LATER... j- 
wo TE Б ООО TO SEE 
| YOU BACK ON YOUR FEET, JIM.IT'LL BE 

AWHILE BEFORE YOU'RE BACK IN THE 
FIELD. SO WE'LL FIX A TEMPORARY 
DESK FOR YOU IN THE OFFICE 


HOW'S IT Y FAST! I'M INTO 
HYDRAULICS ALREADY. 
AND L THOUGHT I 


Qt GAVE ME SOME SIMPLE 
ASSIGNMENTS... AND I SURE 
SURPRISED THEM! 


ү SAY, WHERE. 
DID YOU 
LEARN ABOUT 
PUMPS ? 


AEE ewe 
c———— 


@ А 


А READY NOW, 
MR. WALSH | 


SIGNING UP FOR THAT 1.C.S. 
COURSE WAS THE SMARTEST 
Ө THING LEVER DID 


THAT EVENING, JANE AND I 
WENT HOUSE HUNTING 


THEN A FEW DAYS LATER, 
MR. WALSH CALLED ME IN... 
"کک‎ 


JIM, I'M KEEPING YOU 
HERE AND PUTTING 
YOU ON SALARY. YOU'LL 
BE GETTING ABOUT $20 
‘MORE e WEEK. AND AT 


Ф. 


"HOW ТО SUCCEED" 
A gold mine of ideas 


CAREER CATALOG 
Opportunities in the 
field that interests you most 


SAMPLE LESSON 
Shows the famous si 
I.C.S. teaching 


p-by-step 


E 


TO I.C.S. IT'S А 
"DREAM" Loud 


HERE'S WHERE YOU COME IN! LET /.С.©. SHOW VOU THE WAY TO 
MORE PAY, RAPID ADVANCEMENT, REAL JOB SECURITY! 
MAIL THIS COUPON TODAY / 


Clip coupon here— and take your fi fi rst big step to real success! 


INTERNATIONAL CORRESPONDENCE SCHOOLS IC 


(In Hawaii: P.O, Box 418, Honolulu.) Special Canadian courses available in French and English. 
Canadian residents mail to Scranton, Penna. Further service handled through |. C. S. Canadian Ltd, 
Yes, I want to know about how І can get ahead through 1. C. S. Rush me FREE Success Kit with З valuable booklets: “How to Succeed,” 
opportunity booklet оп the field I’ve checked below, actual sample 1. C. S. lesson. (Special |. C. S. booklets for women.) 


|. C.S., Scranton, Penna. 185 


Dept. 630306, Scranton, Pa. 18515 - 


degere and AUTOMOTIVE. _, (Traffic Management DRAFTING ENGINEERING Г] Tool Design 
BUILDING TRADES O Auto Mechanic-Technician CHEMICAL O Architectural ( Professional Review) LJ Tool Maker 
O Air Conditioning Maint Û Body Rebldg. & Refinishing |; Analytical Chemistry O Drafting Technology Г] Chemical [] Civil POWER ENGINEERING 
O Architecture O Electrical Technician Е Chem. Engineering [] Electrical and Electronic O Electrical O Mechanical O Power Plant Eng'n'r ng 
C Arch. Drawing O Engine Tune-Up Г] Chem. Lab. Technician Г] Mechanical C Industrial | Steam Engineering 
& Design O Transmission Specialist — [7] Gen’) Chemistry O Structural HIGH SCHOOL پا لاس کل‎ 
Г] Building Contractor BUSIMESS O Plastics Technician ELECTRICAL О High School Business [1 Engineering Seerela 
C Carpenter-Builder Г] Accounting (Canadian) CIVIL ENGINEERING (2 Appliance Servicing O High School (Canadian) г 1 ‘Secretary y 
O Carpentry & Millwork O Advertising O Civil Engineering [] Elec. Eng. Technician Г} High School General [1 Medical Secretar 
O Heating & Air Conditioning a Business Administration (7) Construction Eng. Tech, O Ind. Elect. Technician C High School Secretarial ру professional cs LN 
with Drawing O Canadian Business Courses Û Highway Eng. Tech. Г] Motor Repairman O College Preparatory Г] Stenographic [JT Lm 
п попе Planning, Interior E ecl teil ть П Melee ah Tech. L] ана Pee LANGUAGES (By Berlitz) SUPERVISION УР 
en! Accountin L] Surveying & Mappin L] Practical Lineman French E r1 rm ' 
O Reading Arch. Blueprints D Industrial Psychology COMPUTER Е E O Reading Electrica] = italian Г ыды — eg ibe n 
[1 Refrigeration, Cj Managing a Small Store [1] COBOL MK Blueprints MECHANICAL and SHOP LI $/Sonnel-Lab. Rel ns 
Air Conditioning O Practical Accounting O Fortran Programming ELECTRONICS [3 Gas and Electric Welding TV-RADIO X 
ART and DESIGN O Public Accounting for Engineers O Electronic Computers Г] Industrial Engineering = Radio & TV Servicing 
O Commercial Art O Purchasing Agent O Programming for Digital C Electronics Fundamentals (7 Machine Design Radiotelephone License 
O Interior Decorating [ Real Estate Sales Computers O Electronics Technician O Machine Shop Practice MISCELLANEOUS 
O Sign Painting O Retail Business Mgmt, C Programming the 1401 C General Electronics O Mechanical Engineering | Textile 

& Design | O Salesmanship [] Programming the IBM Industrial Electronics L] Quality Control 5 Other (Please specify) 
O Sketching & Painting O Sales Management SYSTEM/360 Computer (J Practical Telephony L] Reading Shop Prints 


Name Aga 


(Piease indicate whether Mir., Miss or Mrs.) 


Address 


City auTw = i =- State lip Code 


Occupation = Employed by = „Working Hours A.M, to P.M, 
Approved for veterans under new G.I. Bill, Convenient Payment Plan. Special rates to members of U.S. Armed Forces. 
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PS Readers 
Talk Back 


Ah, to be young again! 


I agree with Bob Gannon on how hard it is 
to learn to ride a unicycle [“Only One 
Wheel to a Customer," June], but everyone 
I know who learned to ride one did it in less 
time than Gannon. About 20 kids in my 
school have learned to ride them. I learned 
in two days—five hours against a wall and 
one hour the next day without a wall. The 
longest it took any of the other kids to learn 
is 12 hours. Gannon also mentioned he had 
trouble with dogs chasing after him. I had 
the same problem until I bought a two-tone 
squeeze horn. It scares dogs away; attracts 
more attention, too. 

Rick HARAMY, Homewood, Ill. 


Got an idea for our daring reporter? 


Have Bob Gannon take an LSD trip. I'd 
like an honest, non-cop, non-hippy report. 
HARRY WANTER, NYC. 


... How long can Bob stay awake with- 
out sleeping? 
А. WALKER, Cleveland, Ohio. 


... Let Bob hang from a trapeze and es- 
cape from a straitjacket like Houdini did. 
This is the challenge of challenges. 

GREG CARLOCK, Bellevue, W. Va. 


Bob Gannon, PS go-anywhere, do-any- 
thing reporter, likes to do the highly unusual 
and welcomes your ideas. Write Bob Gan- 
non, Popular Science, 355 Lexington Ave., 
NYC 10017. All ideas will be considered, 
but none can be acknowledged or returned. 


Federal auto safety laws? 


I was intrigued by the indication in "What 
the New Auto Safety Laws Mean to You" 
[June] that state legislatures "have to" 
enact legislation to conform with federal 
dictum. This puts federal “experts” in the 
role of dictators with the power to override 
the states. There are, no doubt, endless con- 
vincing rationalizations why it is heresy not 
to bow to the new sacred cow—auto safety. 
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I am concerned that we stand ready to sacri- 
fice democratic process to a sacred cow. _ 
W. B. TRIBBLE, Chatham, N.J.* 


PS said that the states have to pass safety 
laws that meet federal standards or lose up? 
to 10 percent of federal highway-construc- , 
tion funds. There is nothing in the law that 


forces the states to pass the legislation. 


Home workshop: a place to find peace 


I retired several 
years ago and searched 
for some way to wrap 
up the loose ends. I 
read all the literature 
on how to enjoy retire- 
ment — shuffleboarded 
frantically, golfed, 
photographed, trav- 
eled, helped get out | 
the vote, collected for 
worthy and perhaps 
some not so worthy 
causes. I tried all the 
recommended ways to 
give my new kind of 
life some sense of di- 
rection, yet I felt that 
I was just a retirement 
statistic on a worse | 
treadmill than the one I retired from. During | 
my frantic search, I found I had right in my | 
home workshop the things for which I had 
been searching so far afield—peace of mind 
and contentment. 

BILL GORDON, Sacramento, Calif 


Defending the '*most revealing car tests” x 


I dispute Dr. R. D. Gillette's statement 
about the Union/Pure ОП Performance 
Trials that "any statistician could tell you 
that the tests are worthless” [“‘Readers Talk 
Back,” June]. Dr. Gillette reaches this con, 
clusion because the total point scores for 
two cars of the same make are not the same, 
and sometimes differ considerably. He ap- 
parently believes that two cars of like make 


Continued 


Medical news from America's leading society of foot doctors. 
ow! Clinically-proven 
relief of athlete’s foot. 


Pos ELLE id лав бы кек Firing ELIO 
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OF THE 
AMERICAN 
PODIATRY 


ASSOCIATION 


MR S ER E RT кк ЫЫЫ RAPTI, Ik ended ae ae рт, BN areis i Loa arena cn apr peti rn 


This official seal of the Council on Podiatric Therapeutics of the American Podi- 
atry Association has been granted to Quinsana Foot Products with this statement: 
‘‘Quinsana Foot Powder, Penetrating Foam and Foot Deodorant are effec- 
tive foot health aids and of significant value when used in a consistently 
applied program of daily foot care and regular professional treatment."' 
The Council on Podiatric Therapeutics of the American Podiatry Association. 


Today, after hundreds of 
clinical tests supervised by 


MENNEN 1 fi 


Products measure up to high 
professional standards of ef- 


some of America's foremost 
foot specialists, Quinsana’s 
power to relieve athlete's foot 
was confirmed. Three out of 
every four patients tested 
showed unmistakable im- 
provement. 

Thus, Quinsana was granted 
this official seal — your assur- 
ance that Quinsana Foot 


fectiveness. 
Quinsana Foot Powder — B 
for relief of athlete's foot and 
daily foot care. k 
Quinsana Penetrating | 
Foamc- for more stubborn 
cases of athlete's foot. 
Quinsana Foot Deodorant 
— for long-lasting protection 
against foot odor. 


rg ` 


MENNEN 


EC 
E 
= i 
B 
; INSANA 
7" APR 


Quinsana 


Products of Mennen Laboratories. The Mennen Company, Morristown, New Jersey. 
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PS Readers Talk Back 
[Continued] 
and model must always produce near-ident- 
ical results. I certainly wish it were so, for 
it would greatly simplify NASCAR's testing. il 
Unfortunately, as we have found repeated- : 
ly, there can be considerable variations in | 
the performance characteristics of factory- 
produced stock cars. The Union/Pure Oil 
Performance Trials are intended to mea- 
sure the performance characteristics that 
are designed and built into new cars. Tests 
on a single car give an indication of how well 
that model can perform when in top-notch 
condition. Tests on two like models also 
give this information, plus a measure of the 
variations that can be encountered from 
car to car. In designing the tests, we have 
had the benefit of advice from competent 
statisticians, and we believe the results are 
meaningful and important. They clearly 
support your title, “The World's Most Re- 
vealing Car Tests." 
WILLIAM H. G. FRANCE, President 
NASCAR, Daytona Beach, Fla. 


Ё This oil 


can make 


the 
difference 
between 
sputter and af 
Пт-Г-Г-Г-Г-Г. 


In “James Bond's Amazing One-Man 
Autogyro” [June], you say that Wing Com- 
mander Ken Wallis, who built the craft, in- 


ч 
James Bond's flying machine | 


vented the powered spinup for the rotor. 
| This was invented, in fact, by Juan de la 
|, Cierva 40 years ago for his autogiro. 

| R. C. BLANKENSHIP, Portland, Me. ' 


Likes bumpers that take the bumps 


| 
It was good to read about the water- 
filled bumpers [Picture News," June]. 
My gripe won't affect the industry, but I've, 
resolved not to buy another car until I can 
get one with real protection front and back, | 
even if it must be a foreign make. If every-% 
body will follow my example, domestic cars 
will again be made with functional bumpers. 
G. LESLIE GOODEN, Dover, Del. 


FOR ALL 2 CYCLE AND мл 
| 4 CYCLE GASOLINE ENGINE 
3 t LIQUID U.S. QUART 


For the latest in bumpers, see p. 83. > 
the Uncommon Outboard Motor Oil 
100% Pure Pennsylvania 
Wolf's Head Oil Refining Co. Oil City, Pa. 


Want to get something off your chest? 
Write "Readers Talk Back," POPULAR SCIENCE, ` 
355 Lexington Ave., New York, N.Y. 10017. 


— — He ———————ÓH//wÁ——— س س‎ 
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Find another car under $2,000 


with all these advantages, 
and we'll buv it for you. 


35 miles per gallon 


And that's an honest 35. (A lot 
of people say they get more.) 


Concave seats that recline 
for sleeping 


You know how soft foam rubber 
is. Well, that's the stuff we stuff 
our seats with. So if you sleep 
well at home you'll sleep well in 
a Renault 10. 


You'l sit well, too. There are 
18 adjustable seat positions. 
And 13% inches of seat travel 
to make up for short or long legs. 


Engine over the drive wheels 


In the winter you'll pass a lot 
of those big powerful cars. 
Therear drive wheels can really 
bear down on snow and ice be- 
cause the entire engine is bear- 
ing down on them. 


4 doors as standard equipment 


The two back doors make it 
easy to get to the back seat. 
Logical? 


4-wheel independent 
suspension 

Independent suspension means 
each wheel can move upor down 
without moving the one on the 
other side. 

So when one wheel hits a bump, 
only one gets bumped. The 
other three keep the car and 
you going in a level position. 


4-wheel disc brakes 
Because of this system's ability 
to withstand heavy braking 
without fade, they have long 
been used on cars capable of 
over 160 m.p.h. 
Imagine how fast they can 
make the Renault 10 stop. 


4-speed synchromesh 
transmission 


This design synchronizes the 
speeds of the engine and the 
transmission to allow the gears 
to mesh easily. Which makes 
shifting a lot easier on you and 
your transmission. 


Wet sleeve 


When the cylinders wear out in 
a conventional engine, the 
whole engine has to be pulled 
out and rebored. (Sometimes it 
pays to buy a new car.) 


А Renault piston moves in a re- 
movable wet sleeve. (It's *wet' 
because it's surrounded by liq- 
uid coolant.) If thesleeve wears 
out, it can be easily replaced. 


Sealed liquid cooling system 


Water heats more evenly than 
air. That's why our engine 
heats more evenly and operates 
more efficiently than an air- 
cooled engine. Which is also 
why it burns less gas. 
Water-cooled systems are qui- 
eter, too. Water circulating 
around a cylinder acts as an in- 
sulator to keep the noise in the 
cylinder. And out of the car. 


5-main bearing engine 
Instead of three bearings, we 
support the crankshaft at five 
points, (which is more than 
some six cylinder engines do). 


Draft-free ventilation 
On a hot day you don't have to 
get your hair blown off. 
You can roll up the windows, 
open the dashboard vents, crack 
the back windows, and enjoy a 
little peace and quiet. 


Rack and pinion steering 


Driving is no time for playing. 
Thats why we use a system 

that eliminates play in the steer- 
ing wheel. 


Turning circle of 30 feet 


А short turning circle means 
you can make most u-turns in 
one clean sweep. (That funny 
little car you've seen so much of 
has a turning circle of 36 feet.) 


2-speed hot-water heater 

and double outlet defroster 
(at no extra cost) 
Our heater uses the same hot 
water that circulates around 
the engine. And because water 
heats more evenly than air, our 
system can produce more even 
heat than any of the air-type 
heaters. 


11 cubic feet of trunk capacity 


We're not the biggest in this 
compartment, but we're not the 
smallest, either. 

The smallest has 2.3 cubic feet, 
which is about as much space 
as we have behind our back seat. 


А separate compartment for 
the spare tire 


If you get a flat, you don't have 
to unload all your luggage to 
unload your spare tire. And 
you don't have to get dirt on 
everything when you put the 
flat tire away. 


15 inch wheel 


А larger wheel makes fewer 
revolutions to go the same dis- 
tance. Which means you save 
rubber. Which means you save 
money. 


Acceleration 0-60 in 
15.0 seconds 


Top speed 84 m.p.h. 
That’s fast enough. 


This advantage speaks for it- 
self. nFR : Al 


This applies to al! existing models at the time of printing of this ad. 


The Renault 10 


*East and Gulf Coast P.O.E.; West Coast $1,699. 
Whitewalls, automatic transmission, air conditioning optional. 


— 


“I couldn't stand the thought of loafing as long 
as I felt so wood . . . and besides, low social se- 
curity benefits made the whole idea of retirement 
discouraging. 


The $24,000 “Fortune” 


"But to supplement those monthly government 
checks and still live comfortably, I needed at least 
another S100 a month... that's almost the same 
as drawing 5% interest on a $24,000 savings ac- 
count! ... And believe me. not many people can 
«ave that kind of money. Not me... how about 
you? I tried the Belxaw plan and today Гуе got 
the skill and equipment that is just as valuable as 
the earnings from a $24,000 investment.” 


His Own Cash Business 

E vea Же with the ex- 
manuals I was a “pro in two 
.. and getting paid to prove it!" 


“Га never sharpened a saw . 
cellent Belsaw 
months . 


Business From All Over 
"With my Belsaw sharpening tools I was soon 
crossing up to $75 a month in this town of less 
than 3000. And customers were coming to me 
from Abilene. over 20 miles away! It's not nec- 
essary to solicit business, although I could prob- 
ably double my business by doing so. 


Just What He Wanted 


"All the work is delivered to my shop and the 
people pay me cash when they pick up their 
hnished saw. mower, tools, skates, or whatever. 
The work is not hard and it doesn't take a lot of 
demanding energy ... yet it pays me more CASH 
INCOME than the interest on a $24,000 savings 
account!" 


Send Coupon — No Obligation 
Get all the facts . . . send for Free Book... see 
how the Belsaw Plan can give you the security 
of a wonderful part time income now . . . and 
EXTRA RETIREMENT income for the security 


vou want in the years ahead. 


Just Mail Coupon—No Salesman Will Call Ew 
BELSAW SHARP-ALL CO., Stan Field, Pres. 
7086 Field Bldg., Kansas City, Mo. 64111 
Name |J... 
Address. 
City. 
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needed *100 more 
per month g 
to live on. 


...Mr. Kyle Armstrong, Central Texas 


А 
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STUDY 
In Spare Time 


De you like to doodle or sketch? 
Try famous WSA's new home- 
study Course in Art. In spare time 
learn drawing, painting, advertis- 
ing art, illustrating, cartooning, 
fashion, TV art—only $6 a month! 
Get TWO big art outfits ($30 value) 
without extra charge! Send name 
and address for FREE BOOK. No 
no salesman. WASHINGTON SCHOOL OF 
ART, Studio 158, Port Washington, New York 11050. 
Estab. 191%: Accredited Member, National Home 
Study Council. Tear out ad as a reminder. 


| 


DRAPED FIGURE 


obligation ; 


PROFIT IN YOUR SPARE TIME 


: SMALL ENGINE REPAIR PAYS BIG ! 
Outboard * Powermower * Chain Saw * Tractor 
MAKE EXTRA MONEY — or fix your 
own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as ex- 
pert. "Approved for Veterans." Write today! 


LINCOLN TECHNICAL INSTITUTE 
SUITE 8-G, 472 MARKET STREET, NEWARK 5, N.J. 


Complete 


Telescope Lens Kit RELIÉ 
Conquer Space, Explore the Universe, 
ete. Complete Lens Kit consists of B0 


"jos postpaid 


Panes Moon craters, New Stars 
inch focal length ground and polished 
objective lens. cyepiece lenses for АП POWER. 100 POWER, IM POWER. 
й POWER, 250 POWER, 300 POWER, and all necessary lens fittings. 
Easy to make from simple step by step instructions, (Tripod and mount 


not included.) Money back guarantee. 
BUSSE SALES CO., Hartford, Conn., 06101, Dept. PS-27 


train for Drafting Career in one year 


Graduates of the Tri-State Drafting and Design Program employed 
by leading companies. Trained in everything from basic technical 
drawing to technical illustration and writing, they have entree into 
responsible positions in important industries. Tri-State 
also offers four-year degree programs in five flelds of 
engineering . . . three areas of business administration. 
Accredited, Professionally-oriented college. Modest costs. 
Enter Sept., Jan., March, June. Write Director of Admis- 
sions for Catalog. 


TRI-STATE COLLEGE 
587 College Avenue, Angola, Indiana 46703 


 SCOOT’R-BIKE 


BUILD FROM BICYCLE FRAME 


BIGGER, BETTER THAN A MINI-BIKE 
Convert old bicycle frame for $5.75, plus 
small weld job. Step-by-step 
photos show how. PLANS, $2, re- 
fundable with order for wheels, 
engines, clutches, kits. AlsoMini- 
Bike Plans, Kits. Discount Prices. 


GILLIOM MFG. CO.. Dept. PS.8; 


ans, — 
for Catalog! O T 
St. Charles, Mo. 63301 


OUTFIT STARTS YOU IN 


FREE sis moner BIG MONEY SHOE BUSINESS! 


Mi^. Run your own profitable ‘shoe store’ 
"e. business from home in spare or full 
time. We give you —FHEE— com- 
` plete Starting Outfit that makes 
you $217.00 EXTRA aoe month 

|. for just 2 easy rs a day. You 
feature аа mar AE dress, 
=" sport, wo = oe чук чы! теп 
апа "отеп. “ЭНИ ia shoes, menfe r special features! 
Sizes 4 to 16—widths AAAA to EEEE. Draw on 300,000 
air stock. Your own shoes FREE. Discounts to your fam- 
ily? Prizes, bonuses—even a new car—at no cost to you. 
Rush postcard for your FREE Starting Outfit today... Now! 


MASON SHOE, Dept. G-783 CHIPPEWA FALLS, WIS. 


d TI 


Join "THE TROUBLESHOOTERS" 


who get paid top salaries for keeping today's electronic world running 


Behind today's microwave towers, pushhutton phones, computers, 
mobile radios, television equipment, guided missiles, etc., stand 

THE TROUBLESHOOTERS—the men who inspect, install, and service these 
modern miracles. Here's how you can join their privileged ranks—without 
having to quit your job or go to college to get the necessary training. 


yest THINK how much in demand 
you would be if you could prevent 
a TV station from going off the air 
by repairing a transmitter...keep a 
whole assembly line moving by fixing 
automated production controls...pre- 
vent a bank, an airline, or your gov- 
ernment from making serious mis- 
takes by servicing a computer. 
Today, whole industries depend on 
electronics. When breakdowns or 
emergencies occur, someone has got 
to move in, take over, keep things 


‚е sng 


Ea 


running. That calls for a new breed of 
technicians—The Troubleshooters. 
Because they prevent expensive 
mistakes or delays, they get top pay— 
and a title to match. At Xerox and 
Philco, they're called Technical Rep- 
resentatives. At IBM they're Cus- 
tomer Engineers. In radio or TV, 
they're the Broadcast Engineers. 
What do you need to break into 
the ranks of The Troubleshooters? 
You might think you need a college 
degree, but you don't. What you need 
is know-how—the kind a good TV 
service technician has—only lots more. 
What You Need to Know 
As one of The Troubleshooters, you'll 
have to be ready to tackle a wide va- 
riety of electronic problems. You may 
not be able to dismantle what you're 
working on—you must be able to take 
it apart "in your head." You'll have 
to know enough electronics to under- 
stand the engineering specs, read the 
wiring diagrams, and calculate how 
the circuits should test at any point. 
Learning all this can be much sim- 
pler than you think. In fact, you can 
master it without setting foot in a 
classroom or giving up your job! 
For over 30 years, the Cleveland 
Institute of Electronics has special- 
ized in teaching electronics at home. 


ci 


Name 


City 
State 


Cleveland institute 

of Electronics 

1776 E.17th St.. Cleveland, Ohio 44114 

Please send me without cost or obligation: 

1. Your 40-page book “How To Succeed In 
Electronics" describing the job opportuni- 
ties in electronics today, and how your 
courses can prepare me for them. 


2. Your book on “How To Get A Commercial 
FCC License." 


Address 


1 ИР 

ш i L] Check here for G.I. Bill information 

24 Accredited Member National Home Study Council PS-12. 
i» L | 


We've developed special techniques 
that make learning easy, even if 
you've had trouble studying before. 
Our AUTO-PROGRAMMED™ lessons 
build your knowledge as easily and 
solidly as you'd build a brick wall— 
one brick at a time. And our instruc- 
tion is personal. Your teacher not 
only grades your work, he analyzes 
it to make sure you are thinking cor- 
rectly. And he returns it the same day 
received. 

Get FCC License or Money Back 
Two-way mobile work and many 
other types of troubleshooting call 
for a Government FCC License. 
Even if your work doesn’t require a 
license, it’s a good idea to get one. It 
will be accepted anywhere as proof 
of good electronics training. 

The licensing exam is so tough 
that two out of three non-CIE men 
who take it fail. But 9 out of 10 CIE 
graduates pass. Thats why we can 
offer this warranty. If you complete 
one of our license preparation 
courses, you will be able to get your 
FCC License—or your money back. 

Mail Coupon for 2 Free Books 
Want to know more? Mail coupon 
for our 40-page catalog describing 
CIE courses and special book on how 
to get a Government FCC License, 


ENROLL UNDER NEW G.I. BILL 
All CIE courses are available un- 
der the new G.I. Bill. If you served 
on active duty since January 31, 


1955, or are in service now, check 
box in coupon for G.l. Bill infor- 
mation. 


Cleveland Institute of Electronics 
1776 E.17th St.,Dept. PS-12, Cleveland, Ohio 44114 


Age 


(Please Print) 


Zip 
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most famous mechanic 


Each month in PoPuLAR SciENCE Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 


“Say, Smokey—”’ 


A clinic on cars by America’s 
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"Since I told my wife to race the car en- 
gine for a jew minutes to charge the battery, 
after short shopping trips, then idle it for 
another minute or so before shutting it 
down. she has had no battery trouble. Does 
this hurt the engine?" 

RALPH SCHULMAN, Queens Village, N.Y. 


It won't hurt the engine. and it won't 
hurt your wife so long as she doesn't race it 
too fast—or in a closed garage. 


"I have a bad front-end shake at 55 m.p.h. 
on my 1961 Chevrolet. I just had a new set of 
tires put on the front wheels, and all tires are 
balanced. What's wrong? Also—to clear up 
an argument—does Chevrolet back stock-car 
racers like yourself?" 

JOHNNY THRONEBERRY, Franklin, Tenn. 


You're going to have to get serious about 
it to stop the shimmy. Have the wheels 
aligned and checked for reasonable straight- 
ness, and see that the tires and wheels are 
round and true. If the tires are not round, 
have them trued up and the wheels rebal- 
anced. On that racing question, if you had a 
meeting of all the current GM factory-sup- 
ported stock-car racers, the only people 
there would be about 15 sports writers. 


"I own a 1966 standard Saab—three cyl- 
inders, two-cycle—and am extremely pleased 
with it with one exception. I get a rippling 
ping upon acceleration. I have been told 
this is normal. Dealer tune-ups do not cor- 
rect this. What’s wrong?” 

R. M. SMITH, Brooklyn, N.Y. 


No, it’s not normal. Usually a ping is 
caused by detonation, meaning a cylinder is 
firing ahead of schedule. This puts a severe 
overload on engine parts and accelerates 
failure. Try a better grade of fuel. 
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"I have owned three late-model cars dur- 
ing four years on my selling job. 1 average 
35,000 miles yearly. On each of these cars I 
had ‘running lights’ installed. The problem 
is that the bulbs don't last long. On the 
last car, a ‘66 Impala, I can't seem to get 
more than two weeks per bulb. l've tried 
heavy-duty bulbs, and am careful not to 
slam the hood on engine checks.” 

MIKE HERMAN, Reedsburg, Wis. 


Possible fixes: A) Check the voltage regu- 
lator to be sure your voltage is not too high 
at high engine revs; B) fasten the lights to 
hold shock and vibration to a minimum; 
C) try to install them in places not subject 
to sudden temperature changes. 


"My 1965 Tempest with three-speed col- 
umn shift has given me transmission trouble 
since the day I got it. The dealer says he has 
adjusted everything he can think of. Many 
times it's impossible to put the car into low 
or reverse gears." 

КОМ LESSENTINE, Dayton, Ohio 


The linkage is easy to adjust. If that's 
not the trouble, and the clutch is releasing 
okay, it has to be in the transmission itself, 
or in its cover, which has most of the shift- 
ing gadgets in it. Usually the trouble can 
be traced to a dragging clutch plate or a 
sticking low and reverse sliding gear. 


"A friend has a 1960 Falcon, 101-hp. six 
with 78,000 miles on it. Boy! Does it over- 
heat! The gauge will register hot on a 
straight run with no stops. One or two stops 
will make it boil over. He's had it reverse- 
flushed, the thermostat and timing checked, 
and new hoses and water pump installed, 


with no luck. He even tried a commercial - 


Continued 


РҮ 


This is the plugthat sparks the 
standard of the world. 


(Isn't that all you'll ever need to know about spark plugs?) 


Full Time Firepower | 


MARK OF EXCELLENCE 


V PA AC SPARK PLUG 
— DIVISION 


For Safety's Sake, Check Your Headlamps— Replace with AC Guide Lamps 
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Sears has a CRRFTSMRN blade 
for every job. 


From carbide tipped blades to jig saw blades, Sears can fill your needs. 

Our broad line of quality Craftsman Kromedge Circular Blades meets any cutting 
requirement. Craftsman Kromedge blades stay sharp longer. They resist rust and 

gum build-up. And they cut smoother than ordinary steel blades. Each is made Ч 
of the finest chrome nickel-molybdenum saw steel and is Kromedge treated 
to increase its surface hardness and cutting edge. 

The Craftsman carbide tipped blades are built to outlast ordinary steel blades 
up to twenty times. They can be used on almost any material except masonry 
and ferrous metals. 

Sears has Craftsman Kromedge blades in all popular diameters and arbors. For 4 
metal work, molding trim, dado cuts or any saw job, come to Sears 

and choose from this complete list of blades. 


CARBIDE TIPPED 
HOLLOW-GROUND COMBINATION 
TAPER-GROUND COMBINATION , 
NAIL-CUTTING | 
CHISEL-TOOTH COMBINATION 
FINE-TOOTH PLYWOOD 
DADO SETS 

SABRE SAW BLADES 
JIG SAW BLADES 
NON-FERROUS METAL 
STEEL SLICER 
MASONITE 
TAPER-GROUND RIP 
CABINET COMBINATION 
DISPOSABLE BLADES 
THIN-RIM VENEER 
MOLDING HEADS, SETS 
BAND SAW BLADES 
RECIPROCATING SAW 


We have replacement blades for coping, keyhole 
and hack saws too. Make your saw blade 
headquarters at Sears, Roebuck and Co. „z: 


raÉe eet (CO 
Ta C. Е 


YOU CAN'T DO BETTER THAN SEARS 
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enjoy every min- 


Eo  JOEL DAIGLE says, | 
i j "Earned $1138.75 | | 
5 упал Now 
1 have excellent | 
~~ 3 locksmith job-and 


ute of the work," Pieces of 
Fort Kent, Me. Professional 
- y $642 while learn- Equipment. 
i з ма $3 25 p eur E LOCKS, PICKS & 
“Î locksmithing in my |: _ TOOLS ‘supplied 
| spare time. With | for use with course, 


=. your instruction, 
2 =? anyone can do it.” 
7 ЧЫ R. TED GIFFORD 
4 Robinson, lil. 
JOE E. WAREN says, 
"Paid entire tufs 
tion and made $800 
besides in spare- 
time, even before 
completing train- 
ing.” Overland . 
Park, Kane 


TRAIN AT HOME—EARN WHILE YOU LEARN 


Add to YOUR INCOME FAST —even double it 
with easy sparetime earnings. Cash in on the 
nation-wide shortage of trained locksmiths, 
Quickly step into a big pay job, or start a high- 
profit shop of your own! 


EARN EXTRA MONEY RIGHT AWAY? 


You can quickly qualify as a skilled locksmith. 
Age, education, minor physical handicaps don’t 
matter in this ever-growing trade. So easy to 
learn it’s like a fascinating new hobby! 

Study at home as little as one hour a week. All 
Special professional tools, supplies, including 


"x 


files, calipers, tweezers, cylinders, door handles, 


assemblies, gages, pins, springs, extractors, 

picks, locks and keys— supplied FREE. Gain 

fo experience by doing real jobs on car 
cks, house locks, padlocks, safe locks, etc. 
Send for FREE BOOK, “Your Opportunities 

in Locksmithing.? No cost, no obligation, no 

salesman will call. 

Only school of its kind: Licensed by State of New Jersey, 
Accredited Member National Home Study Council. 

APPROVED FOR VETERANS 


LOCKSMITHING INSTITUTE, vet. 1111-087, 


(A Division of Technical Home Study Schools) Little falis Non r 07424 
Copyright 1966, 
Locksmithing Institute 


MAIL THE COUPON AT ONCE - 
LOCKSMITHING INSTITUTE, 


Name 
Addres Smm a | 
__Clty—_____State__zip. | 
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A Division of Technical Home Study i 
chools), Dept. 1111-087, Little Falls, " 
New Jersey, 07424 J| 
Please send without obligation the FREE ш Check here 
illustrated book, ''Your Opportunities if eligible | 
in Locksmithing." | understand no р veteran | 
salesman will call, enefits, | 


| proved Ford bolt-on power options. 


"Say, Smokey—”’ 
[Continued] 
product in the radiator that was supposed 
to work magic." 
JOE SOLOMITO, Flushing, N.Y. 


He had better get that radiator pulled out 
and rodded if the core is still good. Cleaning 
badly plugged radiators by the chemical 
route is just Dream Land. While he's at it, 
have him check for leaking head gaskets 
or a slipping fan belt. 


“We attended our third Daytona 500 this 
year, mainly to see the little Chevelle you 
masterminded make the MoPars and FoMo- 
Cos look bad. What happened? What came 
loose on the Chevelle? Do you think that 
GM will. ever start pouring a little money 
and effort into racing?” 

Davm R. MILLER, Winter Garden, Fla. 


We broke a connecting rod. The Chevelle 


| engine is very strong, and probably has more 


potential power than the kids in Engineering 
figured. Apparently some of the parts, like 
the rods, can’t take the beating of power in 
excess of 600 horses. On racing: I’ve heard 
the GM racing ban argued back and forth 


| so much that I should qualify as an expert 


on the subject. I doubt that the corporation 
will go into it any time soon. 


“My '64 Pontiac, with a V-8, 389-inch en- 
gine and 25,000 miles on її, is throwing oil 
out of the dip-stick tube. Гое checked the 
PCV system and replaced the PCV valve." 

ART STRUSS, Glenview, Ill. 


Sounds like ring blow-by. Get this 
checked by a good shop that uses a Sun 
cylinder tester. Be sure the crankcase vent 
system is in good shape. Check also that the 
dip-stick seal and tube are not damaged. 
Usually, after all the checks are completed, 
trouble like yours turns out to be ring prob- 


| lems. 


*I would like to get more power for my 
'65 F-100 pickup with the V-8, 352-inch en- 
gine, and automatic transmission. I have air 
conditioning and power steering, and the 


rear-end ratio is 4.11:1. What can I do for it?" 


R. E. SHROCK, San Fernando, Calif. 


You can either pull the power up with a 
new, larger Ford engine, or go to the ap- 
'These 
options can take you right on up to 550 hp., 
or more—if your bankroll holds out. 


Got a question on autos? Send it to: 

“бау, Smokey—"'' POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 


ET 


| 
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In Repairing 
[7 7 


These Things! 


Each time a buddy of mine moans about the lousy 
repair job he got on his refrigerator or toaster or 
washing machine, I’m reminded of the fact that a 
good Appliance repairman is a mighty rare breed 
these days. 

This neighbor of mine had refrigerator trouble just 
last month, and needed some speedy repair service. 
After phoning half a dozen repairmen who were 
booked solid for days, he finally had to settle for a 
bum job from a guy who had no business calling 
himself an Appliance repairman. This brings me to 
an important point. No one who wants to earn 
money in Appliance repair needs to learn by trial and 
error. There’s a great, low-cost home study plan on 
the market that covers every type of Appliance re- 
pair in detail. The course was prepared by the Ap- 
pliance Division of the National Radio Institute, one 
of the biggest and best schools in the field. Thousands 
of guys like yourself have studied with NRI, and 
many of them have more than paid for the low 
tuition fee within their first couple months servicing 
Electric Appliances. 

If you want to make money (and who doesn't) in a 
field that's crying for good talent, make certain you 
send for a free NRI catalog. Get the details on the 
well-illustrated lessons that teach you how to repair 
home, farm and commercial Appliances, and small 
gasoline engines. You'll be amazed at how little the 
training costs. And you'll even get a professional 
Appliance Tester without extra cost. 

NRI has been in the home study field since 1914, and 
they have a staff of 150 experts in Washington, D.C., 
who guide you through the course with more per- 
sonal attention than you'd fine in some classrooms. 
If you're really out to learn, they can furnish a 


APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue, Washington, D. C. 20016 


Address 


City 


| 
| 
| 
| 
| 
| 
| 
| 


Accredited Member National Home Study Council. 


TOM McCAHILL SAYS: 
"There's COLD CASH 


OK-— I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will call. 


OO .  ——Ó——————— o———— Oaa 


special course in air-conditioning and refrigeration 
repair, too. 

Even if you've never tried to put a toaster in working 
order, even if your schooling never went beyond the 
tenth grade, I’m as certain as my name is McCahill 
that you can make money in the Appliance repair 
field with the help of this NRI course. 


Do yourself a favor right now. Send off the coupon 
below and NRI will send you a free catalog. If you 
don't like the looks of this material, you can forget 
the entire deal, and you'll be out only one postage 
stamp. But remember, the Appliance repair field 
needs qualified men wow. And you can qualify with 
NRI training. 


Р. S. NRI won't send a representative to call on 
you. They've never needed any with this great course! 


AVAILABLE UNDER NEW С! BILL. 601-087 » 


If you served since January 31, 1955 


or are in service, check GI line below. 


Statë 1 _ Ai Code 


O Check for facts оп new GI Bill. 
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Science 
Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 


By W. STEVENSON BACON 


How does your jaw move? 

If complex jaw motions in 
talking, chewing, and swallowing 
can be understood, it will be pos- 
sible to save teeth destroyed by 
abnormal chewing and to design dentures 
for a better fit. Jaw movements are being 
analyzed for the first time with a 20-ounce 
aluminum device developed by GE. It’s at- 


Radiant heat from plastic sheeting 

Nail a new plastic sheeting to the walls 
and ceiling of a room, connect the two wires 
imbedded in either end to the power line, 
and you’ve got a completely safe, flexible ra- 
diant-heating system. Called ‘“Uniheat,” the 
plastic is a development of Gulton Indus- 
tries, Inc. Its temperature range depends 
on the formula used, but it operates up to 
160 degrees F., providing a uniform heat 
over its entire surface. The plastic is self- 
regulating: Its resistance increases with tem- 
perature. Other possibilities: heated cloth- 


ing, car-seat warmers, and heating pads. 


Bizarre new weapons patented 

The war in Vietnam has brought forth a 
rash of strange weapons to solve unique 
problems. One is a hollow cable “bomb,” 
which 18 filled with high explosive, napalm, 
gas, or smoke. According to inventors 
Nicholas W. Brett and Royale R. Crabtree, 
the cable would be unreeled over a target, 
from the air, in 1,000-foot lengths. More 
cable laid parallel and at right angles would 
set up an unbroken curtain of fire or smoke, 
or an incapacitating agent. Ап antiper- 
sonnel mine invented by Robert J. Carlson 
uses a ring of ordinary shotgun shells. Cov- 
erage of the easily carried shells can be 
predetermined, while standard antipersonnel 
mines may explode in unpredictable direc- 
tions. А missile warhead in the form of a 
ring that expands rapidly with highly de- 
structive effect is the invention of Frank 
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tached to your teeth by a dental "clutch," 
counterbalanced, and suspended in dynamic 
relation to the jaws. It measures angles of 
movement in inches and degrees of rotation. 


F. Churchill. Ring segments are formed 
like the cross-hatch safety gates used to re- 
strain young children. The segments are 
tightly closed, unfolding at speeds of several 
thousand feet per second when the missile 
explodes. 


Flat TV screen uses plasmas 

A "plasma display plate" invented by Drs. 
Donald L. Bitzer and H. Gene Slottow of 
the University of Illinois is the latest answer 
to the problem of creating a flat TV screen. 
Here's how it works: Three sheets of glass 
are sandwiched together. 'T'he two outer lay- 
ers are imprinted with parallel, transparent 
conducting lines; the two sets of lines are at 
right angles. The center plate has tiny holes 
at each point where the lines intersect. The 
holes contain a neon-nitrogen gas mixture 
that forms a glowing plasma when a voltage 
is placed on the grid lines intersecting at 
that hole. Groups of lighted or darkened 
holes form a picture. The scientists are 
working with a screen of 16 square inches; 
a 256-square-inch plate is under way. 


Are some foods poisonous? 

Common foods actually contain poisons 
that are insignificant in most cases but may 
have harmful effects in unusual circum- 
stances or over a long period. This is the 
finding of the National Research Council in 
a report titled “Toxicants Occurring Nat- 
urally in Foods." Bananas, pineapples, to- 
matoes, some cheeses, lemon, and wine con- 

Continued 


TUNE UP ANY CA 


ELECTRONICALLY! 


With New Improved Model BT-162 


DWELL TACHOMETER f 


EASILY PAYS FOR ITSELF MANY 
TIMES OVER — PROFESSIONAL QUALITY 


ASSURE: EASY STARTS, OPTIMUM 
p> . PERFORMANCE and MAXIMUM GAS 


The Model BT-162 will perform the services 
specified below in addition to many other 
tasks too numerous to mention: |t is no 
longer necessary to file points to smoothness 
when using the Model BT-162, The instrument 


TUNE UP ANY 
CAR EVER MADE! 


e COMPACT or LIMOUSINE | Cac WE کو‎ ШЫ Will, automatically make rg ш n 
| | E. © җә OU e 26 A existing "pitting" or ''wear.'' * Indicate the 

e [| " IT i p E наа 4 most effecti int setti ithout : 
DOMESTIC or FOREIGN РАС E US ww oU a ing the distributor cap. + Indicate the cor- 

» 4, 6 or 8 CYLINDER (f | den distributors.» Car manufacturers dwell angle 
e 6 VOLT or 12 VOLT Ж provided with the Model BT-162. « To adjust 
- for mathematically correct carburetor adjust- 


and quiet engine running, simply use ithe 
Tachometer section of the Model BT-162. 
To locate a ''miss'"" you need only асока 
or "short" the spark plugs one at a time with 
the Model BT-162 switched to the Tachom- 
eter position, You will be able to instantly 
identify which particular plug (or frequently 
its wire lead) is responsible for the malfunc- 
tion. ® Cars with automatic transmissions 
function efficiently only if the fluid pres- 
sures are correctly maintained, Detailed in- 
NI. NS structions show you how to use the 5000 
iic dc RPM range for that purpose, 


The Model BT-162 comes complete, ready to use. Tune-up and operating 
procedure manual included with your Model BT-162 describes in detail how 
to make all tests. Also includes manufacturer's dwell angle recommenda- 


POSITIVE or NEGATIVE E EM UC 
GROUND EN. 


——— INCL. 


DWELL ANGLE 
and TACHOMETER 


AIT i tions for all cars, American and foreign. Packed with information from 
-— та т: сатат to ‘ial The manual is yours to keep even if you decide to return the 
DIL instrumen 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


ОТ. ACCURATE INSTRUMENT co., INC. 
buy. If completely satisfied ! Dept. D-510, 2435 White Plains Road, Bronx, N. Y. 10467 


| | Please rush me one Model BT-162. If satisfactory | agree to pay $5.00 within 10 days 
then send $5.00 and pay the and balance at rate of $5.00 per month until total price of $29.95 (plus small P.P. 
balance at the rate of $5.00 and budget charge) is paid. If not satisfactory, | may return for cancellation of account. 


per month until the total price Б 
of $29.95 (plus P.P., handling 
and budget charge) is paid. | 
If not completely satisfied, MU Me SUMA 


| "A d Save Money! Check here and enclose $29.95 with this coupon and we will pay all shi ' 
return to us, no explanation M ping charges. You stili retain the privilege of returning after 10 day trial for full refund. 
necessary. | 


CUT OUT AND MAIL NO RISK COUPON TODAY! | 


Address 


—— 2 


AUGUST 1967 | 21 


lest your 
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autom ive 


What does this тит m— for? 


You forgot to turn off your lights when you 
shut off the ignition. And this alarm will 
buzz until you do. The symbol indicates 
your best engine life preserver, Quaker State 
Motor Oil. It's refined only from 100% Pure 
Pennsylvania Grade Crude Oil, the world's 
choicest. It keeps your car : 

on the road, out of the repair 
shop and saves you money. 
To keep your car running 
young, always ask for 
Quaker State. 


Quaker State Oil Refining Corporation 
Oil City, Pennsylvania 
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Science Newsfront 
[Continued] 
tain large amounts of toxic amino com- 
pounds, for example. However, the poisons 
would have to be injected into the blood- 
stream to have disastrous consequences. 
Cauliflower, rutabaga, turnips, and kale con- 
tain goiter- and cancer-causing thiocyanate. 
But you'd have to eat 22 pounds of cauli- 
flower in one sitting to get a dangerous dose. 


Black-and-white film gives color 


With a new method of “coding,” black- 
and-white film can be used to take good 
quality color photos at low cost. An or- 
dinary camera can be used with the process 
developed by ABC and Technical Opera- 
tions, Inc. "Coding" is said to make the film 
capable of storing color information in three 


i separate, superimposed black-and-white im- 


ages in perfect register. After ordinary 
black-and-white processing, the color infor- 
mation is retrieved by projecting the film 
through an enlarger or projector with a spe- 


' cial optical system. 


Floating magnetic vehicles possible 

The closest thing to an antigravity ma- 
chine may be a frictionless vehicle that 
floats above the ground supported by a pow- 
erful magnetic field, like recently developed 
floating bearings. Although no vehicles have 
been built, RCA points out that immensely 


| powerful superconducting magnets now 


available make them more than a pipe dream 
[“The Frigid ‘Perpetual Motion’ Machines 
of Tomorrow," PS, Mar.]. The latest: a 
magnet that produces a field 280,000 times 
stronger than the earth's (140,000 gauss) 
and stores enough energy to briefly light 
20,000 100-watt light bulbs. 


It's a small world 

Ап average chain of only five people link 
together any two people in the nation who 
are completely unknown to each other—even 
if they live in widely separated parts of the 
country. The number five was discovered 
by Harvard social psychologist Dr. Stanley 
Milgram in an intriguing experiment involv- 
ing hundreds of messages. The target of the 
messages was a stockbroker living in Sharon, 
Mass. Some 160 randomly chosen Nebras- 
kans were given messages for him. None 


|. knew the stockbroker, but they were each 


told to give their message to someone with 
whom they were well acquainted who might, 
for some reason, know him. In some cases, 
the messages reached the Massachusetts 
stockbroker after being passed on. by just 
two intermediaries. А few cases involved 10 
persons, but the average number in the ex- 
periment was five. 


| 


Sure beats smoking! 


Enjoy Copenhagen: Place a small pinch . 
between cheek and gum. No chewing. | 


United States Tobacco Company 


Tape this ad to the back of your TV or Radio Set 
ALL TV-RADIO 
RECEIVING T U B ES 


e ALL BRAND-NEW, First Quailty. All Types 
Available. e Orders Shipped First Class 
„Same Day Кес’. e Unconditionally Guar- 
"anteed. e 24 Month Warranty. 


Send $1.50 for,ea. tube + 506 postage 
&.handling of entire order. FREE: Write 
for TV Test Chart and Tube List to Dep't. 64-8P 


UNIVERSAL TUBE CO. Ozone Park, N. Y. 11417 


ENGINE CLEANER 
and DEGREASER 


Just spray it on., 
hose it off! 


GUNK LABORATORIES, INC, 
5829 И. GETH, CHICAGO, ILL 60638 


LOOSENS RUSTED 
ы NUTS, BOLTS, ff 
| PARTS IN È, 

SECONDS | 


[ i» ro ы а = 7 | 
LIQUID [ук n е | 
WR EN C H meres | RADIATOR SPECIALTY COMPANY. 


CHARLOTTE, W. €. 


m INVENTIONS—NEW PRODUCTS—IDEAS м 
- DEVELOPED & PREPARED - 


For Commercial Appeal & Sales 
Ш DESIGN—MARKETING—PATENT SEARCHES-DRAWINGS @ 


ER Second Decade of Reliable Service to їй 
yı INVENTORS e MANUFACTURERS * ATTORNEYS ш | 


| 
United States Patent. Office former Patent. Examiner | 
United States Government former Patent Adviser Ш | 


= Member: United States Chamber of Commerce 
а THE RAYMOND LEE ORGANIZATION g 
E 230-H Park Avenue, New York, New York 7 ш 

| "INVENTION RECORD 
ш SEND FREE ry PORTANT PATENT INFORMATION" | 
Мате. . .„.......„,,...ь» ъъ» - ы ee аселе ылыый 
BÉ adadress............. — а ee ee ee ee ee i 
_ ily ese О О О ОО УО Т ОКОЛО ОООО а 


| HOME APPLIANCES DIVISION ¥ 


| NATIONAL 


IT BIG 


IN INDUSTRY... 
IN YOUR OWN BUSINESS. 
| IN MILITARY OR GOVERNMENT 


ELECTRONICS DIVISION —À 
Master Course in Color Television « Color 

| TV Servicing • Electronics-TV-Radio Servicing NEW : 
and Communications * Master 5i o Ww 
Course in Electronics-TV-Radio and 25 Color "T 1 
Industrial Electronics • FCC License Course TV 


e Radio Servicing (AM-FM Transistors) • 
Television Servicing (including color lessons) 
• Stereo, Hi-Fi and Sound Systems » Basic 
Electronics « Electronics Math 


AIR CONDITIONING, REFRIGERATION DIV. 


e Air Conditioning, Refrigeration | 
& Electrical Appliances Master Course ; 

• Air Conditioning-Refrigeration 
Servicing Course 2 eo 


AUTO- MECHANICS DIVISION 


e Automotive-Diesel Master Course 0 © "e 
• Automotive Mechanics » "NC 
e Diesel Mechanics eem E 
e Engine Tune-up and Electricity "me 


e Home Appliance Master 
Technician's Course 

• Home Appliances Servicing 

e Handyman Appliance Repair 


SCHOOLS 4000 South Figueroa Street 


CO T 
d сним Los Angeles, California 90037 


WORLD-WIDE TRAINING SINCE 1905 


HIGH SCHOOL AT HOME 


CLASSROOM TRAINING 
AT LOS ANGELES 


NTS occupies a city block with 
over a million dollars in train- 
ing facilities. Check special 
box for details. 


FREE BOOK & AN eC 
SAMPLE LESSON Wei | 


NATIONAL ED SCHOOLS f 


National offers ac- 
2l credited high school 
' programs. Take only 
"subjects you need. 
Study at your own 
LP pace. Everything in- 
—-~- cluded at one low 
tuition. 


„==. 


WORLD-WIDE TRAINING SINCE 1905 


J 4000 So. Figueroa St., Los Angeles, Calif. 90037 


J Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON 
for division checked below. Check one only. 


l > ELECTRONICS DIVISION 
J O AUTO-MECHANICS DIVISION ~ 
f C] AIR CONDITIONING, REFRIGERATION DIV. { 
J O HOME APPLIANCES DIVISION J 
‚ O High School at Home (Dept. 202-87) I 
[ Name Ar 
Address 
] City — — — — State... zip 


i 
J C] Check for veteran training under new G. I. Bill. 
E [] Check if interested ONLY in classroom training 


at Los Angeles 
ЧО —— — A imb m m e з: "m — "e — ШШЕ 
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Just Pick the Kind 
of Body YOU Want 


CHECK THE COUPON BELOW zg 


«Prove fo Yourself How EASILY 
You Can Have It... Almos? | 
Overnight! 


UST tell me, in coupon 
below, the kind of body 
you want—and I'll give it to 
„ you SO FAST your friends 
will be amazed! **Dynamic- 4 ay 3 | 
Tension,” my easy, 15-min- 2995003 
utes-a-day method, can Keri ® | 
make your chest and shoulders bulge 
9... . your arms and legs surge with pow- 
Por... your whole body feel “alive!” 


FREE 32-page lllustrated Book ip m 
32 Pages on how ''Dynamic-Tension" changed me wW E 
(гош a 97-]b. weakling into ''World's Most Per- 
feetly Developed Man''—and what it has done for 
others. Mail coupon NOW! Charles Atlas, Dept. 18, 
115 Е. 23rd St., N. Ya N. Y. 10010. E. a n n 


Bate З РРА nu _-__-- ач РВИ 
in England, send to Charles Atlas, Chitty St., London М. 1 


"1 
E CHARLES ATLAS, Dept. 18, 
| 115 East 23rd St., New York, N. Y. 10010 q 
Ы Dear Charles Atlas—Here’s the Kind of Body I Want: 
(Check as many as you like) й 
Я Г] Broader Chest, Shoulders (0 More Powerful Arms, Grip ii 
Г] Slimmer Waist, Hips 1 More Powerful Legs 
Ё С] More Weight, Solid O Better Energy, Sleep i 
Send me, absolutely FREE, a copy of your famous book 
й showing how ''Dynamic-Tension" can make me a new man. i 
32 Pages, crammed with photographs, answers to vital ques- 
й tions, and valuable advice. No obligation. ü 
Print | 
ü Address i 
i City & Zip y 
най 


xd Crisp Bacon 
En in9O Seconds 


b мым, 


LE 5, 


with INTERNATIONAL’S 
MICROWAVE OVEN 


People on the go will welcome an oven that 
makes cooking chores a pleasure. Imagine a 
"piping hot" TV dinner (frozen) in 3y2 minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 
minutes* instead of 60 
minutes. Fry crisp bacon 
in 90 seconds on a —— 
paper plate. Great for B^ SEEN 
those leftovers. Counter- INTERNATIONAL 
top designed. Works on Y " "* 
115 vac house circuit. | 
Write for folder. $545.00 


*Times are approximate. 


CRYSTAL MEG. CO. INC. 


10 MO. LEE © ORLA, CITY, OKLA. 73102 
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_ You Can Own a 56/ x 12^ Mobile Home, 
King Size Lot and Utilities All For 


Only $f 5! Per Month! 


Situated On Four Lane U.S. #441-27 In The 


Gc et ee eet ee 
LU " 
4 mel 


[o 
a 
iper ا‎ 
p" = 


Рианна 
2 


-5 f AD646070 (F-3) 
For low monthly payments with nominal down payment you can 
immediately move into a brand new, beautifully furnished two- 
bedroom Mobile Home on a 75'x125' lot, with superb water and septic 
tank. Pay like rent and then receive title to land, improvements and 
Mobile Home. Offer limited, investirate before it is too late. For free 
booklet ‘Mobile Home L'ving in Florida". photos and information write: 


ORANGE BLOSSOM HILLS INC. Dept. 809 


2148 М.Е. 164th Street, Miami, Florida 33162 
| HY m AND KEY 
Locksmithing ‘makine 


== ШИ! 
mm NL | 


Practical up-to- 
Now Made Easy! date course 
| teaches you how to pick locks, de-code, 
make master keys, repair, install, serv- 
ice, etc. New self-instruction lessons 


ш 
p 


eL 


ү. "e 

* w^ vs 7 : i for every handyman, homeowner, саг- 

EAY i ' 1 

" e 0 Y GN penter, mechanic, service station ор- 
© xo €^ LA rw erator, fix-it shop, hardware 
“АА. ee, mu dealer, gunsmith. 53 easy illus- 


trated lessons. Full price only 
$5.95, postpald; or C.O.D. plus 
postage. Satisfaction or refund 
guaranteed. 

Nelson-Hall Co., Dept. HT-1 

325 W. Jackson Bivd., Chicago, Ill. 60606 


INVENTORS 


PATENT SEARCHES IN U.5. PATENT OFFICE 
Patent Development Engineering and Patent Sales Promotion 
Send for Free Invention Certificate and Patent Information 


GEORGE SPECTOR Licensed Patent Engineer 


| U. S. Patent Office Former Examiner, 3615 Woolworth Bldg., New York | 
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Bill Problems 
CAN'T MAKE ENDS MEET = 
NOBODY REFUSED UP TO $10,00000 
POOR CREDIT, No Trouble. NOT A LOAN СО. & 
Send Your Name for FREE APPLICATION = 
AUTOMATIC ACCEPTANCE • Dept. 97 m 
307 Pocasset Ave., Providence, R. l. or п 
318 Broadway Blvd., Reno, Nevada ш 


HAVE 
YOUR OWN 


MAIL 


EASY DROP -SHIP PLAN 


Start now—build your own Christ- BEGIN AT 
HOME 


mas & all-year business! Sell 65 
popular products with catalog 
printed with your name, address. 
No risk — you get cash in ad- | 
vance, we Drop Ship orders. Sam- 
ple catalog, details FREE. 

GIFT GUIDE. 340812 MOTOR AVE. 

DEPT. 27,L0S ANGELES 90034 


LIFE INSURANCE 
ISSUED BY MAIL © KEEP IT FOR LIFE 


MAIL THIS AD к osuication 


APPLICATION MAILED TO YOU 
$5000 ENTRY AGES 21 to 70 • $2000 ENTRY AGES 21 to 80 


Whole Life Policy pays world-wide for death from any cause, 
any time, except during first policy year for either suicide 
or death from undisclosed pre-existing health conditions. 
Mail your name, address, zip code, year of birth and ad te 
Great Lakes insurance Co., Elgin, Ill. 60120. Dept. H90J6 


PART TIME 
@ 


ORDER 


BUSINESS 


NO 
MERCHANDISE 
| INVESTMENT 


UNIQUE ACCESSORIES FOR YOUR CAR 


4 


Avold rear end colli- Electronic anti-theft Easily installed to 
sions due to tall, stop- system prevents your give you sequential 
light failures! Mew car from being start- turn signals like on 
electronic monitor ed, sounds loud alarm  T-bird and a few 5865 | 
shows you those lights after any attempt to models. You can be a 
really work! Model start engine or to open year or more ahead of 
SL-lfor cars with tall doors! Small. easy to Detroit! 12V cars. for 
stoplight fuses, Model install on 12 V cars 4 stopligh:s: FI. ASHO- 
SL-2 wires Into others. and trucks. Only $9.05 TRON I. £9.95: for 6 
12 V. only. Easy to in- with our money-back stoplights:  FLASHO- 
stall. $8,95 with mon- guarantee. TRON II. 316.95. Mon- 
| ey-back guarantee, ey-back guarantee. 


[ available ONLY FROM CORPORATION = 7 
THE INNOVATORS IN AUTOMOTIVE DEVICES 
BOX 473 - WEST HARTFORD: CO 


06107 


WANT MORE MONEY? GET INTO 


PHOTOGRAPHY 


Coast-to-coast, high-paying jobs in photography are waiting 
for people with the "know-how" to fill them. You can 


| quickly, easily qualify at home with the world-famous 
NYI Learn- by-Doing Method. Write today for free catalog. 
Also resident training in New York. Our 57th Year. 


NEW YORK INSTITUTE OF PHOTOGRAPHY 
Dept. 5-8 10 West 33 St., New York 1, N. Y. | 


(2 for $3.00) Complete, Each.. $1. 75 


Powerful continual thrust for models, experi- 
ments, thrills! Operates by itself or drives model 
ear, boat, lane, etc, LOWEST PRICED GAS 
ENGINE. Кат jet principle, No moving parts. 
Easy starting. Runs on regular gas. About 6" long. 
Use two for double power. 

JOHNSON SMITH eu Dep. 214, Detroit, Mich. 48224 


- e ككkkگگگk‎ M P—L EE 


. . . SWISS OR AMERICAN 


Unique, modern Sweazey System starts you 
making repairs right away. Develops skill 
step by step at home in spare time. Tui- 
tion $5 monthly. Diploma awarded, Free 
sample lesson. No obligation. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 487, Fox River í Grove, Illinois 60021 


— ——— — LLL 28 C а 


HYDRAULIC JACK REPAIRS 


Earn While You Learn at Home 

Earn while you learn at home. Millions of jacks in gas and auto 

service stations, trucking firms, body shops, riggers, factories 

and farms need servicing .,. most of which you can learn to 

repair. We show you HOW, Start spare time in ш basement 
or garage. Big opportunity for mechanics, ACT NOW! 

| Write for folder No. PS-8 and free bonus offer, 


` HYDRAULIC JACK REPAIR MANUAL CO., INC. 


2 G.P.O. BOX З e STATEN ISLAND, M. Y. 10314 


PROTECT | | | 
YOURSELF! 
TEAR GAS GUN OUTFIT TEAR GAS PENS 
This all-steel, .22 cal. TEAR GAS This handy size chrome pen 
gun shoots 6 times as fast as you shoots the new powerful .38 
can pull the trigger. Also fires spec. MAGNUM cartridge. Will 
blanks for alarm, or dog training, halt an attacker — in his tracks, | 
and flares for emergencies. renders him helpless while you 
Complete with 6 tear gas shells summon aid! $ 08 
and von erc 5098 Complete with 2 shells 59 
BLUE STEEL ^1 As above, two shot with 2 shells — 17.98 
CHROME 11.98  22cal. single shot with 3shells — 4.98 


(Осып $9.98 [Gun $11.98 — []Pen $4.98 []Pen$9.98 [Pen 2-Shot $11.98 
O Holster $2 [3.38 Shells Ea. .99c [1.22 Shells 10-$1.50 (Flares 6-$1.50 (С опи 100-$1.50 


ORDER NOW! Mark Items You Want. Send Check or Money Order to: 


TEAR GAS DEVICES CO. 212 N. Kirkwood Rd., St. Louis, Mo. 63122 


ИНЕШ Pre-Poid in U. P, 5, areas. Others Express Collect (No C. O. D.'s! ШШЕ 
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"Thinking ol college and 
a space age career? 


Send for this booklet оп > - 
ENGINEERING TECHNOLOGY © 
AND ENGINEERING | 


Learn how you can prepare for a dynamic A 
career as an electrical or mechanical engi- ` 
neering technician or engineer in such . 
exciting, growing fields as avionics, mis- 
siles, reliability control, fluid mechanics, | 
data processing, metallurgy, microelectron- EF. 

ics, and advanced aerospace research. ^ ^ 


^ MSOE offers residence study programs " 
. leading to these degrees in engineering ^ 4 
, technology and engineering: al 


em. 


| 2 years — Associate in Applied | Selenca ^ 
- 4 years — Bachelor of Science 


Also get facts about scholarships and fi- á 
nancial aids, job placement and other | 
student services, plus photographs of 4 
MSOE technical laboratories and „йй 
student activities. Courses ap- 4 
proved for veteran training. | m 
For your copy, just mail — 


Milwaukee, Wisconsin 53201 


Milwaukee School of Engineering 
Dept. PSM-867, 1025 N. Milwaukee Street 
Milwaukee, Wisconsin 53201 


Please send the "Your Career" booklet. 
I'm interested in 


[] Electrical fields [] Mechanical fields 
NAmB cod EARN RAE M MER РА Age........... н 
зу. saere ai a —À 
CIV. oonan YO een Ren BB ere S з | SSS k 


FRONTIER—22 Cal. 
DOUBLE DERRINGER 


FIRES POWERFUL a. ___ 5 ONLY 


RE 


Amazing MOTOR’S 
AUTO REPAIR 
MANUAL “o 


Fix CARS 


Famous illustrated Manual shows 
how you can fix just about any 


part of 2,300 CAR MODELS, 1959- 


1967 including all new models — 
Quick, Easy, Right the first time! 


e TROUBLE-SHOOTER Section spots 
. 2,300 Car Troubles for you imme- 


diately . . . leads you to exact 
Repair needed! 


ON'T waste time, money, energy try- 
ing to guess how to fix cars! Just 
look up job in MOTOR's New 2-in-1 
Manual. 1,256 Big pages, 3,800 Pictures, 
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New American-made blank pistol is 

an authentic reproduction. Looks and 

feels like the original Remington 

Derrinzer—hide-out gun of Wild Bill 

Шеко К. Fires 2 quick shots from ita double 

barrels. No bulky cylinder. It lies flat in the 

pocket (or handbag) ready for instant action. 

Perfect for dog-training, stage use, sporting 

events, personal defense, etc. No permit required, 

but purchaser must be ever 21. Not sold in Calif., or N.Y. Only 
$4.95 each, 2 for $8.75 postpaid. Specify Stock #2022. Send 
check, cash or money order to: 


EMPIRE MDSG. CO., Dept. Р5-867 


125 Marbledale Road Tuckahoe, N.Y. 10707 


REALESTATE 


PAYS BIG! SEND FOR FREE, BIG, ILLUSTRATED 
CATALOG NOW! Graduates report making substantial in- 
comes, Start and run your own business quickly. Men, 
Women, all ages, learn easily.Course covers Sales, Property 


TRY GIANT | 
ILLUSTRATED |@ 


crystal-clear directions make every те- "How-TO"' Mo TODY Ap Me IDE: Loans, Mortgages, & related sub- | 
pair job easy as A-B-C. FREE 10-DAY BOOK АТН OME or in classrooms in leading cities. 
TRIAL. Then $2 in 10 days, $3 a month DELOMA AWARDED WD TODAY for FREE Booklet! 


for 2 months, oe $1.95 (plus delivery 
narge and sales tax), or return book. 


Accredited EAVE National Home Study Council. (Established 1986) 
SEND NO MONEY NOW! Cut out this 


R SCHOOL OF REAL ESTATE 
3521-5 Broadway Kansas City, Mo. 64105 


FREE 


ad — mail with Bus and address to FOR E 
MOTOR BOOK DEPT., Desk 728. 250 10 DAYS 
West 55th St., New York, N. Y. 10019. | : 


eRe ° BUILD THIS MINI- BIKE! | 

KID. BUILD А КАСІ р KART! | 
= 

d n Com plete frame heri less than $10! | 

engines $15 up, | | 

new engines $30 

with FREE con- | | "d 
fidential ри апа for or plans (indicate type) or 

nee ear геч Gat 10e for brochure describing pini 


order your plans 


y т 


— — D ی‎ — mm mm mm ت یا‎ * i a — шат 


4» DRAINS cellars, cisterns, wash tubs; 8 95 
УФ IRRIGATES - CIRCULATES - SPRAYS 


1,001 uses. Stainless shaft. Won't rust or clog! Use 
1/6 HP motor or larger...34 HF for up to 2,400 GPH: 
450 GPH 80’ high; or 1.800 GPH from 25’ well. 1" 
inlet; 34" outlet. Coupling included free. $8.95. 
HEAVY DUTY BALL-BEARING PUMP, Up to 5,200 СРН: · 
or 3,000 GPH from 25' well. 114” Inlet: 1" outlet. $12.95 
Postpaid if cash with order. MONEY BACK GUARANTEE 


Centrifugal and Gear Pumps in All Sizes 
LABAWCO, Box 3, Belle Mead, N. J. 08502 


BILL TROUBLES ? 


Now you can use this ONE 2 неа меў shop to Turn rough lum- 
ber into moldings, trim, flooring, furniture... ALL popular pat- 


with a RIP . МБ ‚РАМЕ. . E r^v ae separately ar ап а, ries 
with a one HP motor. Use 3 to or high speed output. Low ыз | | 
Cost... You „сап own this power tool for only $30.00 down. APPLICATIONS ACCEPTED up to 515 00000 


Send postcard d for complete facts. 
d 


BELSAW POWER TOOLS, 9281 Field Bldg., Kansas City, Mo. 64111 Bad Credit = No Problem = Not a Loan Co. 


Aa Send your name and address for FREE application & 
to nearest office for faster service 


@ ATLANTIC ASSOCIATES, Dept. 56 & 
T 146 Westminster St., Providence, В. І. 


3312 N. Central Ave., Phoenix, Arizona e 
WHEN WRITING TO ADVERTISERS 
PLEASE MENTION POPULAR SCIENCE 


Secrets of Teaching 
Yourself MUSIC 


Revealed in Your Home This Money-Saving Way 


ES! ow, ou can teach yourself to play Piano, 
Guitar, Y instrument in your spare time— 


Nowa anyone can build furniture! ` 


Make first-rate furniture of any style — even 


even if A ve never played a note in your life! 
Famous proven Course makes it simple as A-B-C. 
Pictured lessons show you how. No teacher. It's 
amazingly easy! Surprise your friends by playing 
favorite music. Write today for FREE 36- -page tee 
trated book. U.S. SCHOOL OF MUSIC, Studio A158, 
Port Washington, N.Y. 11050. (Est. 1898. Approved, 
N. Y. State Educa. Dept.) Tear out as a reminder. 
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create exciting new designs—with this complete 
illustrated guide: 


HOW TO BUILD YOUR OWN FURNITURE 


by R. J. DeCristoforo. 22 picture-filled chapters 
cover Design, Tools, Woods, Hardware. Luxury paper- 
back format. Money-back guarantee. Send ou 1.50— 
we pay postage: Popular Science, Dept. 867. 


44 Hillside Avenue, Manhasset, New York 11030 


т 


= 


c 


ORDER YOUR 


COMFY-KIT TODAY 
GET THIS CAMERA 


FREE 


SPECIAL s. 
SUMM ER? с NT ош SOLD AT 


OFFER M. $16.95 


са ve $ 7 5 with the Comfy-Kit Super-Air, Install-it-yourself. 


Complete kit and easy to follow instruction manual — plus tools if you need them — just a couple of 
evenings or a Satyrday morning and you can air condition your present car. Can be transferred from 


| _ТНЕ ORIGINAL COMFY-KIT 


ISOFLASH 
RAPID C 


with Flashcube operation 


Ideal snapshot camera — a cinch to 
use. Takes 16 24mm square slides or 
prints. Uses 4 in 1 flashcube — large 
optical viewfinder — West German 
lens. Slim, compact, modern design. 
FREE roll of Agfapan film. DON'T 
MISS THIS VACATION SPECIAL. 


Save $85 . with the Original Comfy-Kit. Fits all standard 


US cars. You don't have to be a mechanic to install Comty-Kits. When ordering Comfy-Kits please 
state unit model wanted, size of engine, make, model and year of car. Order yours now — enjoy cool 
comfort this summer, Comfy-Kit 1s backed by a 12 month, 12.000 mile warranty 


A4 ® PO. Box 8585, Dallas, Texas 75216, Dept. PS 
* NOTE: Special mounting brackets for 1966-67 Ford, GMC, and AMC cars with smog devices $15.00 extra. 


zm HEAVY DUTY-ARC WELDER 2c 


New Advanced Model 110 Volt Arc Welder. You cannot buy a better welder anywhere \ | ™™ : »— 
at this low price. NO EXPERIENCE NEEDED. With our easy-to-understand welding -e 

book, anyone can braze, solder, and weid any metal, even aluminum. NOTHING ELSE гаран © 
TO BUY. Comes complete, with rod-holder, helmet, ground clamp, generous supply of A 

1/16" and 15“ welding rods, !4" carbons, flux and a special twin carbon torch which | : x 

generates over 11,000 degrees heat for cutting or bending steel. FREE. If you order now we will send you free an 
extra $2.00 supply of rods, flux, solder, and a pair of gloves. LIFE TIME GUARANTEE. Never a repair charge for 
parts or labor. MONEY BACK GUARANTEE. Try it for 10 days. If not completely satisfied, we will immediately re- 
fund your money without question. 

SEND ONLY $2.00 and when delivered pay postman $16.95 plus postage, or send full price $18.95 and we pay post- 

age. (Remember: Order immediately for your free bonus gift of rods, solder, flux, and gloves.) 


ARC WELDER j 


SETAE Order direct from factory: NATIONAL ELECTRIC, Dept. PS-8, DELRAY, FLORIDA 
THIS LITTLE TABLE TOP MACHINE 


NEW RUBBER STAMP BUSINESS "sme анис as 
PAYS BEGINNERS 7516.50 AN HR. 


START AT HOME IN SPARE TIME 


The multi-million dollar Rubber Stamp business—once controlled by a few big compa- 
nies— is now being taken over by small operators — one in each community throughout 
the United States. Men and Women who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special wording that buyers once were forced to 
buy from big cities. Material costing only 27c makes a stamp that sells for $2.75. The 
machine that does the work is simple and easy to operate and it turns out as many as 
six шиит Stamps at a time, eiim еа different و‎ such as а iib c od 
names, addresses, notices, stock numbers, prices and other ‘copy ш шз — mo pu | 
needed by offices, factories aed individenta Waring r сору. RUBBER STAMP DIV. = FREE! 
it can earn as much as $33.00 an hour for the operator! Now you { 1512 Jarvis Avenue Dept, R-3-JT Chicage, Ill. 60626 

can get into the big- -рау business yourself, with your own home as li 
headquarters. You don't need эы жаб гган We supply everything, | Please rush full par- 
including complete instructions and eight ways to get business | ticulars about your 


coming in fast. We even help finance your start. Start making | Pancing plan and Мад. 
upto$16.50anhourfromthe very beginning.Cashinontheprofit- р that can get me 

able Rubber Stamp business in your community, right away. We'll 8 started in the prof- дўфребў 
mail full particulars FREE and no salesman will call. Be first in j itable Rubber Stamp 


your locality. Rush coupon or send your name on postcard noy to: Sone tink po City 


RUBBER STAMP DIV., De pt. R-3-JT | : ing you send me is uma di AM E ^ edema 


FR and no sales- 


1512 Jarvis Ave. • Chicago, Illinois 60626 1 man will call. BUE сне ынаа EIER Code__..__ 


Learn То Be А 


LOCKSMITH 


PROFESSIONAL . 


KEY MACHINE YOURS то КЕЕР! 


Big demand for skilled Locksmiths! Earn big money 
spare time in your own home. Be your own boss: 
earn steady, year 'round income with no layoffs. 
BELSAW INSTITUTE training, approved by master 
locksmiths, teaches you to make keys, open and 
repair locks on homes, cars and buildings. Easy, 
illustrated lessons complete with ALL tools and 
supplies, including the $125 Key Machine which is 
yours to keep. Shows you how to get jobs, how to 
charge, how to earn while you learn and how to 
build a lifetime, cash-profit business. Accredited 
Member National Home Study Council. Approved 
for Veterans. Mail coupon today! 


—— oe — — No Salesman will call — — — 
BELSAW INSTITUTE 
1184 Field Bldg., Kansas City, Mo. 64111 


Send FREE book, "Keys To Your Future!" 


Name ! — 
Address 
City 


Zip 


Get Into Your Own BIG PROFIT 


State 


HOME IMPORT BUSINESS 


BUY BELOW WHOLESALE Fantastic 
Bargains Get You Off to Quick Start 


Cash in now at home, full or spare time. No 
experience needed. New, Drop Ship Plan 
offers first day profits. Deal direct by mail with 
overseas sources at below wholesale prices. 
Thousand more dazzling bargains with no 
a, product investment. FREE Book tells how. 
8mm MOVIE 0 e. 

CAMERA — EET. 

$550 


WALKIE e 
TALKIE $322 


жес CALENDAR 
WA, аб WATCH WITH- 
f= ^ OUT BAND 
| $233 


ri 1 annon 
і dL 


x N r3 DEPT. A248 
ў 1554 S. Sepulveda, Los Angeles, Cal. 90025 
Rush FREE book "How to Import and Export" No obligation. 


i 
|] NAME —— AGE. и 
f 
{ 


a a a me 


Й ADDRESS | 


4p — — —— STATE | — 
mum mm um um um mm шш шш шш шш шы ша шш эш шш 


START YOUR OWN 
MONEY-MAKING BUSINESS 


Clean rugs on customers' floors—upholstery in their 
homes—even painted  walls—with highly efficient 
electric machines which are making big money for 
others and giving them independence. Write today 
for complete information, It's FREE! 


VON SCHRADER MFG. CO., Dept. 811 “R” PI, Racine, Wis. 53403 
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BOUT ALOS z 


SAVE “85 ^ 


| GOV'T SURPLUS | 


Send 25¢ For Big Catalogs Showing 
Finest Bargains In U.S.A, On Surplus, 
| Excess Inventory, Regular Factory Lines. 


SATISFACTION OR MONET BACK GUARANTEE - А 1 
: Lowest Prices On... 
DIAL TELEPHONE нйн: eonna 


715. = rum | , T$ 
AE юте | suRvVEYING sasha motors | 


| winCHES power PLANTS 
| CAB, SPEED REDUCERS 
WELDERS we INOCULARS 
SPRA F 


red on gll rele. 
poa. Use os extent 
phone or priwohe 


L à 
Fa hed with 4 preng 


xtension plug. Excellent com 
ELECTRONICS 


pping weight B ibs, 
a | a ТЕ. й 

$6. 90 FOR Caaan cnet мы Deni | qqLEPHONIS PUMPS 
maney refunded immediately MANY OTHERS 


SURPLUS CENTER Ue Code 0 


Hosp | 


of Bachelor of Bible Philosophy (B.Ph.B.), Master of Bible Phi- 
losophy (M.Ph.B.), Graduate of Bible Philosophy (G.Ph.B.), 
Doctor of Metaphysics (Ms.D.), or Doctor of Divinity (D.D.). 
Chartered by State, Correspondence Courses only. Please write 
for FREE BOOKLET. 


| AMERICAN BIBLE INSTITUTE 
пере SP,408SAW. FRI SV names ei Мо: 66223 


I-N-V-E-N-T-0-R-S 


NEED INVENTIONS 


Sell your E f for cash—need money for patent?—Are technical 
problems holding you back? Universal inventions has helped in- 
ventors all over the world—just like yourself—why not you? Inven- 
tions provide the magic spring-board to sudden riches. REMEMBER, 


2 either sell your invention or pay you a cash bonus. Write for 
etails 


UNIVERSAL INVENTIONS, ——P— 12, Marion, Ohio 


Simple, sensible, Red-i-Kut shop tested plans. Build for dE 
yourself or sell at a good profit SAVE 100's $$$. Narrow ‘4% 
waist 583" tall models *'Spirit of the Century'' and new 
**Spirit of Peace'' with amazing console base or stately : 
straight side dn RUE of America''. ‘‘HOW-TO" Photo- | 
pack Plans with E SIZE PATTERNS "ell all—plus : 
CLOCK BUYER'S ‘GUIDE. Jet age heavy brass weight. 
(Kuempel original) Westminster. Tube-bell chime move- . 
ments, gorgeous bronze-silver MOVING MOON dials. : 
LYRE pendulums, finest solid 34" kiln dried mahogany., E 
walnut or cherry Jiffy Joint Awik-Bilt case kits, $1.00 each t£ 
plan, Rush 52,50 all three plus Free Bonus ‘'Petite Grand- 
mother'' plan. as folks have for over 50 years, 


Kuempel Chime Works, 8 Kuempel Bldg., Minneapolis. Minn. : 


RUPTURED? 


TEST THIS TRUSS FREE FOR 30 DAYS 


Wear a Web for strong support and 
lasting relief of reducible inguinal 
rupture. If not satisfied after 30-day 
trial, purchase price refunded in full. 
rite now for free book onrupture care. 


WEB TRUSS CO., Dept. PS-8, Hagerstown, Md. 


When Writing to Advertisers 
Please Mention Popular Science 


MINI-DOZER 


" SNOWMOBILE 
"BULLDOZER 
i LAWNMOWER 


—— Complete line of Attachments —— 


‘Does АП This 
А 


E Much More ! 


CATALOG 506 — PLANS & PARTS PRICE LIST 99 ا‎ : 


C. F. STRUCK CORP. CEDARBURG 2 wisc. E E 


= 


TRANSISTOR IGNITION 


FOR ALL 6 VOLT 
VOLKSWAGENS 


GIVES PEAK PERFORMANCE 


è Virtually eliminates point & plug rë- 
placement 


6 Extends plug life and point life up to 
100,00 miles 


е Solld state dependability 

è Easy 5 minute plu: in installation. No 
wire cutting or splicing 

e Instant starting in 
cold weather 


e Completely elimi- PPD 
nates condensor Mo C.O.D.'s 


JET POWER PRODUCTS. INC. 
121 N. Meridian St. Jasonville, ind. 47438 


TAE 


V.T.I. training leads to success as technicians, field 
engineers, specialists in communications, guided mis- 
Riles, computers, radar, automation. Basic & advanced 
courses, Engineering Technology and Electronic Tech- 
nology curricula both available. Assoc. degree in 29 
mos. B.S. obtainable. G.I. approved. Start Sept., Feh, 
Dorms. campus. H.S. graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S. VALPARAISO. INDIANA 
C AM ERA 


беа CRAFTSMAN! 


Mew opportunity for big-pay jobs or your own 
business. Now Y OU can learn to repair cameras 
.. at home, in your spare time! Free booklet tells 
how. NHSC accredited course includes all instruc- 
tions, tools, practice equipment. Write today! 


NATIONAL CAMERA REPAIR SCHOOL Accredited Member 
Dept. PT, Englewood, Colorado 80110 


Write today for a FREE copy of illustrated law book. "THE LAW- 
TRAINED MAN.” which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course. All necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book todar. 


Blackstone School of Law, 307 N. Michigan Ave 
Founded 1890 Dept. 120C, Chicago, Illinois 60601 


Fantastic Savings on NEW 


ACCORDIONS /2 GFF 


Amplifiers! New ideas, New i Дого New 
fs, features! Buy direct from world's largest deal- 
=" ег. Importer-to-you prices. Trades accep 
fe Базу terms. Write for Free Color Catalogs. 
4 Accordion Corp. of America, Dept. P-87, 
5535 W. Belmont, най, Illinois 60641 


BILL PROBLEMS? | 


WE САМ HELP YOU 
NOBODY REFUSED UP TO $18,000 


Bad Credit No ProblemeNot a Loan Co 
Send your name and address for FREE application 


NATIONAL ACCEPTANCE, dept. M-11 


5133 N. Central Ave., Phoenix, Ariz. 85012 
or 119 Ann St., Hartford, Conn. 06103 


BIGGER... BETTER 
THAN EVER! 


40th ANNIVERSARY 


1967 CATALOG 


YOUR BUYING GUIDE 
FOR: @ Stereo G Hi- 
Fi Systems G Com- 
ponents. @ Tape Re- 
corders, ® Electronics 


Parts, Tubes, Tools. 
ө Phonos & Records. 
€ Ham Gear. ® Test 
Instruments G Kits. 
è Cameras С Film. 
© PA. 6e Citizens Band. 
e Radio & TV Sets. 
è Musical Instruments. _ 


SEND FOR 
YOURS TODAY! 


Dept. PS, 1012 McGee, Kansas City, Mo. 64106 
[] Rush me the FREE 1967 B-A Catalog. 


Cit uua neat uo aiios BR OS cca ac esi Zip Code......... das 


New scientific method gives you a 


POWERFUL PHYSIQUE 


IN LESS THAN 2 MINUTES A DAY 


Mow, right in your own home, you can build stronger mus- 


cles . . . broad shoulders . . . increased lung capacity... 
a trim waistline, with the new TENSOLATOR(R: the scientific 
new method of Isotonic-lsometric Contraction developed by 
physiologists of the famous Max Planck Institute in West Ger- 
many. 

Used to train Olympic athletes, TENSOLATOR can multiply 
strength for everyone—20, 40, 50 years old or more. No 
strenuous exercises, по lengthy workouts. TENSOLATOR 
guarantees positive results in a series of quick 7-second ex- 
ercises that take less than 2 minutes a day in the home. 
TENSOLATOR can also concentrate on fast strengthening of 
individual muscles (golfer's wrists, ete.). 

Successful results guaranteed or your money back in 10 
days. Send for FREE illustrated, step-by-step brochure showing 
TENSOLATOR in action. (Enclose 25« to cover postage and 
handling.) 


Thoylo Corp., Dept. PS-6, 509 Fifth Ave. 
New York, N.Y. 10017 
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ENJOY RUSTIC LEISURE LIVING 
AT LAST . . . Finest leisure homes in America! . . . Direct 
Wholesale Prices. "A" frames $1269, Chalets $1388, Lake- 
side Homes $1355 . . . NO MONEY DOWN! Why wait until 


"some day"? Make plans now to own your leisure home— 
today! Send $3 for each set of Building Plans, complete : 
with detailed illustrations, floor plans, material specifica- | 
tions, etc. ... 

LEISURE HOMES, Plan Dept. S 

3450 Wilshire Blvd., L. A. Calif. 90005 


Guaranteed 
brand - new 
Gov't, surplus. 
mE Durable heavy- 
duty Neoprene rubber. 
Easily inflated with 
vacuum cleaner, auto 
air hose or fill with 
locally available Helium. Fly adv. signs high in sky; Visible 
for miles—terrific for attracting crowds to Sales, Fairs, 
Roadside Stands, Sports, Gas Stations, etc, 2' beach-ball 
size, 5 for $1 — 4 size, 2 for $1 — 10° size, $2 — 16’ size, 
$5 -- 28' size, only $10. Sorry, no COD's 


NOVEL PRODUCTS CORP. "jS ues io 


Pyroil 'B" Belongs in your oil 


REDUCES ENGINE WEAR 


| New oil additive prevents 
hardening of the arteries in 
automotive engines. Insures 
positive lubrication, reduces 
friction and wear. 


PYROIL 


/ FOR 


POWER 


Pyroil super additives, the original since 1929. 


New Way to Big Pay! 


Want big money? A better job or a business ol your 
own? Learn Air Conditioning, Refrigeration & Heating. 
Over 20,000 new mechanics needed yearly. CTI sends 
25 kits, You build a refrigeration system (see picture 
at right). Many students earn as they learn. Mail coupon 
now for valuable FREE booklet. 

соч TE LI TT I Pb IT. 1 PL 435 1-1 -4-1— 8 1 a n 
i COMMERCIAL TRADES INSTITUTE Dept. PS-867 
8 1400 Greenleaf Avenue - Chicago, Illinois 60626 Ы 
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Name Age 


| Address Zip. Code 
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City County 
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PELLET FIRING 


"A9" AUTOMATIC 


e Fires 8 Rounds 
e Magazine Clip 


e 8 Moving Parts 


Most authentic full-size model of a 45 we have 473 

ever seen. А pull on the trigger fires it and  $ ж 
automatically works the slide to reload just Н 

like a real auromari. Comes with full imstruerions for easy assem- 
bly, a generous supply of peilets and scoring target. Full money 
buck guarantee, Send $1.98 plus .27¢ shipping charges. М. Y 
State residents please add Оф sales tax. 


HONOR HOUSE PROD. CORP. DEPT. 97AU32 
LYNBROOK, NEW YORK 11563 


n. book shows you how to 


BE A PRU 
ЇЇ EVERY TOOL 


It’s easy when you get Popular Science's new Skill 
Book: HOW TO USE HAND AND POWER TOOLS 
by George Daniels. Gives complete word-and-pic- 
ture info on every important workshop tool. Files, 
clamps, lathes, drill presses, routers, etc. Discov- 
er new techniques, new work-saving tricks. 22 big 
chapters. 325 illustrations. Bound in durable hard- 
glosspaper. Satisfaction guaranteed or money back. 
To order send check or money order for only $1.50 to: 


POPULAR SCIENCE Dept. 867, 44 Hillside Ave., Manhasset, N.Y. 11030 


SAVE BIG MONEY 
ON ELECTRONICS 


Buy from RADIO SHACK, America's 
biggest nationwide electronics store 
chain. Send now for your free copy 
of our new 1968 bargain-packed 
electronics catalog, available soon 

plus a year of special bargain 
bulletins. Write to — 


RADIO SHACK” 


2727 West 7th St., Dept. RK 
Fort Worth, Texas 76107 


FREE CATALOG AND BARGAIN BULLETINS 


Name ,. 


BOW" * 9" m B B 9 "OT Y» 9 B UT? Po" 5 P t тз Eê 


Address & & à 8 NH NB B 5 9 b $ T" MH B à " à à b " à " $ E U b B 9 $ B à аш à & € b à à ш 


GH сузгуну State Vosa Zip & "2248 


Radio Shack Corporation — subsidiary of 
Tandy Coe: e Over 160 stores coast to coast 


Mail Plan-Make up tv [2 an Hour! 


Get ORDERS and CASH from your mail- | таар | 
aay Cet into PLASTIC 
Sees LAMINATING 


` businesses. For the first time a simplified 


: at home 
machine brings the fabulous profits of Hai ban Ee 


V J]1 mg a РРС: | каке Jeanni ana Plastic Laminating HELP FINANCE YOU AT LESS THAN BANK RATES. 
4 а. c. BE learn to operate the machine with Supply the circulars you mail to bring back cash and orders 
a few minutes practice— then with our financing help, too. Rush name. We'll send you FREE and 
Magic Mall Plan can get mailorders pour- postpaid, pi pie prices, details, finance plan, all the facts 
ing in daily with cash in every envelope. YOY need. Mailcoupon orsend name on postcard. No charge. 


No canvassing—no selling. We even WARNER ELECTRIC, 1512 Jarvis, Dept. L-3-JT, Chgo. Ill. 60626 


е4 - Make Thousands of Beautiful Art Creations VARNER ELECTRIC CO., 1512 Jarvis Av. - 


WARNER ELECTRIC CO., 1512 Jarvis Av. j 
i Dept. L-3-JT, Chicago, 111. 60626 Í 
$5 "| COSTUME JEWELRY e CIGARETTE BOXES | | At no cost to me, please rush full details and i 
THS" TT AD | TRAYS е CANDLESTICKS è COASTERS | 1 financing plan, postage prepaid. No obligation. , 
MAN..  —X LAMP' BASES e BOOK ENDS...ALL IN 
à „и SPARKLING COLORED PLASTIC, i 


...is taking out of | 
the machine a Plastic Sealing 


E E = x 
Job — ordered by mail — only y Ww "n 3 d 
lle in material cost brings T i Addresa........... ——— 
back $2.58 in cash by mail. v. 
Capacity of machine: $40.00 aaa a State ...... Zip Code.. .... 


profit per hour of operation. 


75 POWER 2:525 м» „ 
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WORLD'S RAREST STAMP! 


E. 5“ а BRITISH | S. e 
"- r. ! йырны Ерлен RAN a. t Rt = * 


NEW з їп one telescopes, 3 variable 25X 

45X-75X magnification, Brass bound, 

2 M for uira bright images = 
power for Tange. i 

Gu teed to 1s- 

tant stars, moons, oD- ` 

decis, sports 75 

imes closer. 


"i 


` Mont 
powerful scope 
anywhere at this 
amazing-low price. Б sec- 
| tions. Opens 36" closes 1 ft; Con- 
| taina 4 ground & polished lenses, Can also 
> be used as powerful microacope. American made. Mass 
production enables us to offer telescope complete including 

case $4.98 post paid. Money back guarantee. | 


Criterion Co., Dept. Р5В41; 331 Church St., Hartford, Conn. 06101 
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o EPA Be an Architectural — 
`S DRAFTSMAN | 

4 zi 1000s big pay jobs open to trained Draftsmen (see 
"help wanted" ads in city papers). U. S. Labor Dept. 
says “42% more Draftsmen needed in next 10 years." 
Easy step-by-step spare time home-study plan has 
helped 100s beginners toward $$$$$, security. pres- 
tige! Why not you? Send for "DRAFTING EER 
KIT’ & new 5-Way Drafting Instrument —All FREE! No 
salesman will call. G. I. approved. Write & state age. 


NORTH AMERICAN SCHOOL OF DRAFTING 
4500 Campus Ür., Dept. 4188 Newport, California 92660 
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4 THRILLING OFFERS IN 1 — ONLY 25е 
1. World's rarest stamp, value $100,000, reproduced on 
scarce new postage stamp of Guyana — unique in history! 
2. Gold and Silver Stamps: valuable collection of 25 in- 
credible stamps, color-crafted in gold or silver! Includes 
Burundi (cannibal); Fujeira (Queen Nefertiti); Antigua 

E (Winston Churchill); Cape Verde (Golden Towers); Uruguay - 

| (John F. Kennedy); Qatar (Precious Round Coin Stamp), etc. 
3. Fabulous "Stamps on Stamps" — Qiwain (famous Penny 

| Black — world's first stamp) . . . other remarkable issues! 
4. Complete U. S. Catalog — 786 illustrations. Also, other 
thrilling stamps from our approval service, which you may 

| return without purchases (and cancel service any time) — | 

§ but all four offers are yours to keep! 


Send name, address, zip and 25e — TODAY 
| Н. E. HARRIS & CO., DEPT. R109, BOSTON, MASS. 02117 


TELLS HOW TO SELL YOUR INVENTION 


If you have an invention that you believe has merit, write us 
at once for copy of copyrighted booklet ‘‘How to Go About 
Selling Your Invention." We work with manufacturers, and 
booklet reveals present markets, qualities of a saleable inven- 
tion, current royalty rates being paid by manufacturers. Book- 
let is FREE, is offered to encourage new ideas we might sub- 
mit to manufacturers. Just send name (no drawings, please) to 


Kessler Sales Corporation, Dept. D-78, Fremont, Ohio 43420 


stea dependable trade of Meat Cutting taught i TA i 
AR E Dort эмы YOU LÉARN BY DOING | National School of Meat Cutting, Inc., Dept. 51-X, Toledo, Ohio 43604 | 
under actual meat market conditions in big modern Send me your FREE school catalog on National Training i 
school at Toledo. at Toledo in Meat Cutting, Meat Merchandising and Self 

Service Meats. No obligation. No salesman will call. | 
For beginners ог men with experience. Get a profit- 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thou- 


| 

| 

| 

| “ame | | Age 
sands of successful graduates. | 

| 

| 

| 

| 


Buying, cutting, percentage, pricing, advertising, Address 

selling, etc. A complete retail meat education. 

National School established 45 years. Get National 

training NOW, Pay most of your tuition in easy | | State 
monthly payments after you graduate. Send for FREE Approved for Veterans 
40 page school catalog— TODAY. G.I. approved. É ca ua cm m Rd وی‎ M ج چ‎ 
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Detroit Report... 


SAID TO. PLANNING 


CHEVROL! Le) а 
that wil. 


SAL 1*9 CHANGI n 


ower ber price and place it in sompetition with the 


for the Corvair 


Rambler American. The final solution to the Corvair problem 
is not clear, but Chevrolet is leaning toward the idea that 
the rear-engine car is best suited to compete with the small 
imports. It was this idea that led the division to bring out 
the car in the first place in 1958. With this move, Chevrolet 
would keep its present model lineup (six lines). 


Ford and Chevy were beaten to the punch by 
little American Motors. That’s what Detroit 
insiders are saying about two recent decisions 
at AM. These two decisions will keep AM 
ahead of its huge competitors in a new seg- 
ment of the market for the next year and a 
half. The first decision was to cut the price 
of the American model, thus jumping in the 
middle of the $400 price gap between the 
small imports and the U.S.-made compacts. 
The second was to market a small sporty car 
(AMX) that will be priced hundreds of dol- 
lars below the Mustang-Camaro-Barracuda- 
Javelin group. Ford will follow the AM X in- 
troduction by at least a year with its "Delta" 
(code name) model. 


The switch to retractable headlights is gain- 
ing converts. A swing back to the old single- 
headlight system may also be under way. 
Mustang will have covered headlights, simi- 
lar to the Camaro system, on its '69 model. 
ТҺе headlights will remain in place while 
covers slide to the side. One Lincoln design 
for 1970 has a single-headlight system. In 
addition to simplifying the wiring, the single 
headlights contribute to the good looks of the 
proposed Lincoln. You'll see great influence 
of Mark III styling in future Lincolns. The 
1969 and 1970 models will adopt the big 
squarish chrome grille of the Mark III, but it 
will have some extra chrome at the sides to 
give it a new look. Mercury will also get re- 
tractable headlights on some—maybe all—of 
its 1969 models. 


Plastic or "rubber" bumpers may show up on 
more cars next year. But a lot depends on 
Pontiac's success (see page 83). Ford has 
been doing research on a plastic bumper that 
will form part of its collapsing front end. As 
proposed, it will be integrated in the struc- 
ture, not just form a collision barrier for the 
front-end sheet metal. The new bumper ma- 
terial opens new possibilities for car design- 
ers, as well as opportunities to reduce cost. 
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About 40 pounds of plastic goes into the aver- 
age car, compared with about 15 pounds a 
decade ago. By 1970, the plastic industry 
expects this average to jump to 70 pounds 
per car. Partly because of the use of this 
lightweight material, the average weight of 
cars built 10 years hence is expected to drop 
200 pounds. 


New cars of the future may have worn brake 
linings. Linings with a small amount of built- 
in wear show better friction characteristics 
than you get from new brakes presently in 
use, two GM researchers found. Used brakes 
have a small covering of decomposed asbestos, 
which gives better braking power than “raw” 
lining. So the GM scientists put calcinated 
asbestos in test linings and checked the re- 
sults. In friction tests, the experimental lin- 
ings showed reduced fade, operated effective- 
ly at 100 degrees above standard linings, and 
exhibited a shorter break-in period. At pres- 
ent, brake linings containing calcinated as- 
bestos are being evaluated by GM. 


Emission-free, gasoline-powered vehicles may 
be on the way. Mobil Oil and Ford Motor 
will spend $7 million over the next three 
years to develop them. The project marks 
the first time an oil company will combine 
its fuel expertise with the design experience 
of an auto maker. The joint effort may result 
in changes in gasoline and lubricating oil as 
as well as changes in engine, carburetor, and 
exhaust systems. Part of the study: prob- 
ing benefits of a dual fuel system [PS, Sept. 
'48 |, one that will reduce the octane require- 
ment of gas in certain driving situations. 
That means either two fuel tanks in each 
car, or a system of adding octane to a single 
fuel as the engine DE it. 


Detroit Editor 
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Here is the most superb home 
library ever assembled — Great Books 
It may not be popular to admit it, but all 
people aren't created equal. Not with equal 
intelligence anyway. 

You were probably born with a bigger 
share of intelligence than most of your fellow 
men...and taught how to use it. Certainly 
you are not ashamed of having brains. You 
enjoy using them. 

For this reason alone, Great Books belong 
in your home. These are the writings of 
Plato, Homer, Cervantes, Tolstoy, Dostoev- 
sky, Freud, Rabelais, Aristotle, Shakespeare, 
and many, many more. They contain just 
about every important thought of Western 
man for the past 3,000 years! A set of 54 
beautifully bound volumes containing 443 
masterpieces by 74 of the greatest geniuses 
who ever lived. A library you couldn't dupli- 
cate at any price. 


The $1,000,000 Syntopicon 
With Great Books (and available only with 
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Great Books) is a unique reference work 


called the Syntopicon. An amazing index of 
ideas—every one of the thousands of topics 
and subtopics within Great Books—that re- 
quired 8 years and cost more than $1,000,000 
to write. In minutes, the Syntopicon enables 
you to look up any idea in Great Books and 
find what each of the great thinkers wrote 
about it. 

Also available with Great Books are the 
handsome 10-volume reading plans. And you 
may also get a remarkable 10-volume set 
called Gateway to the Great Books. 


Send for FREE booklet 
Certainly Great Books belong in the home 
of every thinking person. May we suggest 
that you send for more facts today? 

Just fill out and mail the attached card or 
write to Great Books, 425 N. Michigan Avenue, 
Dept. 172-K, Chicago, Illinois 60611. You 
will receive a full-color, 16-page booklet describ- 
ing Great Books in detail. 


GREAT BOOKS 


Easy-to-fit tail- and stop-light monitor 

The Safety-Light system will show that 
tail and stop lights actually light up when 
switched on, and can show failure of a sin- 
gle lamp. Installation in a 12-volt system 1s 
simple. It plugs into the fuse box, and the 
light unit attaches to the dash without 
screws. This unit has two bulbs—one for tail 
lights and one for stop lights. It is available 
only by mail from Corporation 87, Box 473, 
W. Hartford, Conn. 06107. It costs $8.95. 
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WHAT'S NEW 


FOR YOUR CAR 


New AM/FM car radio 
you can carry around 


This portable radio runs on 
four flashlight batteries when 
carried around, but automat- 
ically hooks up to the car 
battery and antenna when 
inserted in its mounting 
bracket. It's called Daytona, 
and made by General Elec- 
tric. The suggested retail 
price is $75, while most AM/ 
FM radios for cars sell for 
around $125. 

The mounting bracket is 
theftproof, the speaker is four- 
by-six inches, and the weight 
is only 334 pounds. 


A box that puts your top up when it rains 
The Top Valet is designed to activate a 
convertible power top in case of rain. You 
park your car with the top down, without 
having to worry about the weather. The 
sensing plate is connected to a solid-state 
electronic control unit. Only three wires con- 
nect the unit to the car’s electrical system. 
It works on either six- or 12-volt batteries. 
$69.95 prepaid from Eastern Electronics, 28 
Weymouth St., Albany, N.Y. 12205. 


This is a GM Original: This is a GM Replacement: 
It gets you into “DRIVE” It works 
without a hitch. the same shift. 


A GM Replacement Part does the same job as the original. With the same precision. 
Because it's the same as the original. 


Which is nice to know if you ever have to replace something as important as this vacuum 
modulator valve. Because the replacement will keep your transmission just as quiet and 
smooth as the original did. 


Another thing that's nice to know: Genuine GM Parts are available just about anywhere 
in the country. In GM and United Delco packages. 


GENUINE GENERAL MOTORS PARTS 


CHEVROLET - CADILLAC - BUICK United AA 
OPEL * PONTIAC * OLDSMOBILE Delco 


Draw The 
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615,00 COMMERCIAL ART 
SCHOLARSHIP AWARDED MONTHLY 


Draw him in pencil, any size (except one 
that would look like tracing). If your draw- 
ing is chosen, you'll get a complete course 
in all fields of commercial art, taught by 
one of America's leading home study art 
schools — Art Instruction Schools. 


Whether you win or not, you'll get a pro- 
рари estimate of your talent absolutely 
ree! 


Imagine: personal attention from profes- 
sional commercial artists in the fields of 
advertising art, illustrating, cartooning and 
painting, to help you develop your talent! 
Entries for current contest must be in before 
Sept. 30, 1967. Amateurs only. Our stu- 
dents not eligible. None can be returned. 
ie the coupon and mail your drawing 
today 


Want a metal cobra... » 


Anyone who has used a metal lathe 
wil recognize what's going on above: 
The metallic cobra consists of shavings 
from an airplane wheel being machined , 
in Akron by Goodyear Aviation Products. 


500 So. Fourth St. e Minneapolis, Minn. 55415 


Please enter my drawing in your draw-a-head 


contest. (PLEASE PRINT) 

Name 

Occupation —— ^g. . . . Or a flock of flying saucers? К 

Add HEEL A Here a baker is creating flying saucers 

City State by giving a quick flip to hamburger buns , 
| | | baked in a pan coated with Tufluor—a flu- 

ê —Zip Code orocarbon. The first change in bun pans in 

(e) Accredited by Hn Acc coniun 75 years, made by Ekco Glaco, the pan 

M Approved for Veterans Training. keeps bread from sticking. 
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Thirst come. 


Beer after beer—the choicest product of the brewers' art? Everywhere. 


EARN 
HIGH 
WAGES 


as a HEAVY 
EQUIPMENT 
OPERATOR 


Train your way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify . . . NOT by correspond- 
ence, but by actual field training on machines like the ones 
used by the industry. Huge training grounds in North Carolina, 
a million dollars worth of school-owned diesel-engined ma- 
chines, experienced instructors, full 220-hour and 440-hour 
courses. National, the original school of heavy equipment opera- 
tion, is a recognized leader. Member American Road Builders 
Assn., Services and Supply Division. Associate Member A.G.C. 
Full-time Job Advisory and Counseling Director on staff. VA 
approved. For men ages 17 to 56. Train Now-Pay Later plan... 
other payment plans also available, Write TODAY for FREE 
catalog and FREE copy of school newspaper reporting news of 
National School graduates. 


um RERUM RUE. EDGE HH let "Л 


NATIONAL SCHOOL 
OF HEAVY EQUIPMENT OPERATION, Dept. A-6 
P. O. Box 1685 Moores Chapel Road, Charlotte, N. C. 28201 


| | 
| | 
| id aii i аа school catalog and complete in- | 
| i | ere's no obligation, | 
| NET en mE d RUDI smit | 
| Address Phone as | 
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EYEGLASSES BY MAIL AT GREAT SAVINGS! 


Mail orders filled by $995 (including frame, 
licensed opticians from lenses and case) 


Your doctor’s prescripton will be filled by 
a skilled, approved and licensed Optician or 
your own prescription duplicated. Lenses are 
ground and manufactured to United States 
optical standards. Choose from complete 
catalog of men's, women’s and children's 
glasses. Bifocals, trifocals, SUNGLASSES or 
Safety Hardened Lenses at low additional 
cost. We unconditionally guarantee accuracy 
and perfect fit. 


SEND FOR FREE CATALOG TODAY 


PRISM OPTICAL INC. 


Dept. PS-24 
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SHORT CUTS AND TIPS 


FROM PS READERS 


Widening the jaws of a wrench 

An 8" adjustable wrench can be made - 
even handier by increasing its jaw open- 
ing. Remove the jaw and file an additional 
tooth at the end, using one of the teeth as 
a pattern. This will increase the opening 
from 1%.” to 1144”, making it just the thing 
for such jobs as removing faucet packing ~ 
nuts or auto front-wheel-spindle nuts. 


F. L. GREENWALD, Western Springs, Ill. 


4. 
Door frames and odd corners аге no 
problem when you use this method to fit 
floor tile: Butt the ends of cardboard 
strips against the faces of the woodwork 
and tape them together. Mark the edges 
of adjoining tiles on this pattern. Align ~ 
the marks with the tile to be cut and trace 
off the profile. Cut and try for fit before 
applying cement. 
NORBERT ENGLES, South Bend, Ind. 


Тат printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don't misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret T 
have to impart. 


I Have All The Money І Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 


l'd like to give this to 
my fellow men... 


while | am still able to help! 


I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty ; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a “leg up” to the 
achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that itis needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows.” It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “опе 
man” business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are “on your own.” It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your “factory” running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask you for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step, I'l 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested ГЇЇ return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-JT 
CHICAGO, ILLINOIS 60626 
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Discover the ease and excitement of 


LEARNING 
ELECTRONICS 
or TV=RADIO 


with NRI 

Training Kits 
Benefit quickly from 
priceless on-the-job ex- 
perience as you train at 
home for opportunities 
awaiting you in Indus- 
trial-Military Electronics, 

ia WA .  Broadcasting-Communi- 
вабо or ‚тү. Radio кй NRI pioneered learn-by- 
doing training, now is first to bring you Color TV training 
equipment. Build your own custom set as you train at 
home to cash in on the Color TV boom. Make $4 to $6 
an hour in spare time as you train. Whatever your edu- 
cation, whatever your reason for wanting to know more 
about Electronics, NRI has 12 training plans you should 
know about. Mail coupon for free Color Catalog. No 
salesman will call. NATIONAL RADIO INSTITUTE, Elec- 
tronics Division, Washington, D. C. 20016. 


NATIONAL RADIO INSTITUTE 101-087 | 

Electronics Div., | 
Е. Washington, D. C. 20016 | 
=| 
| | 
| City State Zip Code | 
| 


Accredited member National Home Study Council 


Offer This Fantastic Bargain in Your Area. 


ANY CAR WAXED AND POLISHED WITH GENUINE 


аст $695 


DOING 3 CARS AN HOUR... YOU CAN MAKE UP TO 
$17.25 PROFIT IN AN HOUR... EVEN SPARE TIME! 


Get into your own business as a high-paid Merlite 
Presto-Shine Dealer. Exclusive new patented (U.S. 
No. 2,967,315) HM Polishing Machine lets you 
wax, polish any car with SIMONIZ Paste Wax for 
astounding low $5.95... beautifully, easily, in as 
little as 20 minutes! Profit up to $5.75 a саг... 
3 cars hourly can pay $17.25 gross profit! Work 
from your home, even spare time. 


WE TRAIN YOU PERSONALLY IN YOUR AREA! 


No risk to learn the facts. We'll send an Instructor 
to your area to train you personally. Training is 
yours WITHOUT 1€ COST. After training, if you 
decide not to become a Merlite Presto-Shine 
Dealer, you're not out a penny! Get the facts by 
mail first—FREE! 


FREE! FULL BIG-PROFIT DETAILS BY 
RETURN MAIL... RUSH THIS COUPON TODAY! 


Merlite Presto-Shine Corp., Dept. Y-16P 

114 East 32nd St., New York, М.Ү. 10016 

By return mail, prepaid, FREE, rush full details 
of big-profit Merlite Presto-Shine opportunity. No 
salesman will call. 


SIMONIZ * 


Name 
Address 


pmen 
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Gasoline engine drives hydraulic pump for power. 


Aerial tramway for power lines 


What appear to be cable-borne sight- 
seers' cars on the Ontario, Can., landscape 
are far more practical. They are cars, all 
right, but they're used for maintenance on 
power lines by an electric utility company. 
When workmen are aboard, the lines are 
de-energized. Those cables carry 230,000 
volts of electricity when hot. 


Instant money from instant bank 


Mobile banks now serve shopping cen- 
ters, industrial plants, and towns without 
banks. Wood paneling and fancy drapes 
add dignity, but that teller's window is 
of bullet-resistant glass. 'The builder is 
J. Tom Moore & Sons, Memphis, Tenn. 


LEARN MORE— Ñ 
EARN MORE! , 


AUTO кы TUNE-UP 


Complete tune-up pro- 
cedures for all types of 
f autoengines. Full adjust- 
* ment data for carbure- 
> tors, ignition, valves, etc. 
For the car owner who 
wants to do his own tune- 
up, as well as for the 

ei student or experienced 
—— Fully illustrated. 416 pages. $4.95 
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ALL-NEW 


PRACTICAL GUIDES 
FIX ANY CAR FAST! 


STEP-BY-STEP REPAIR GUIDE COVERS EVERYTHING: 
Troubleshooting—unique symptoms-and-causes charts « Spark 
Plugs « Batteries • Tune-Up e Distributors « Ignition Testing 
• Starters & Generators » Lighting » Tire Servicing „ Brakes « 
Power Brakes « Front Suspension « nn. Systems • Wheel 
„ Chassis, Springs & Shocks 

buretors « Cooling Systems • Lubricating Systems • Pistons 
& Rings • Crankshafts and Connecting Rods • Camshafts • 
Valves • Clutches « Automatic & Manual Transmissions « 
Drive Shafts & Universal Joints • Rear Axle Assemblies— 
ABSOLUTELY EVERYTHING YOU SHOULD KNOW TO FIX 


uel Pumps « Car- 


Circle No. 58 in Coupon 


Home Appliance 


Home Refrigeration 


Service Guide 


How to fix refrigerators, 
washers, ranges, toast- 
ers, and all other electric 
& gas appliances. Fully 
illus. 608 pages. $6.95 


Circle No. 2 in Coupon 


Practical 


Electricity 


Complete handbook; 
practical, simplified 
ready reference on all 
electrical subjects. 1300 
illus. 1088 pages. $5.95 
Circle No. 4 in Coupon 


Mathematics . 
for Mechanics 


& Air Conditioning 
Servicing, operation and 
repair of all systems and 
machines, freezers, lock- 
ers, water coolers, etc. 
Illus. 576 pages. $6.95 
CircleNo.14AinCoupon 


new 


Electric Library 


10 volume electrical 
encyc, Answers ques- 
tions on thousands of 
electrical problems. 9000 
ill. 5558 pgs. Set $25.00 


CircleNo. Dine" 


| TV-Radio Library 


Two vols. on TV & radio 
circuits & how to install 
and repair all radio and 
TV including color. 11105. 
960 pages. Set $9.50 
Circle No. 3 in Coupon 


Sheet Metal 


А complete guide to the 
mastery of practical 
math. Simplified method 
makes learning fast and 
easy. 111. 704 pgs. $4.95 


Circle No. 11 in Coupon 


Truck and 


Tractor Guide 


A guide for mechanics, 
drivers and maintenance 
men. Gas & Diesel repair, 
service and operation, 
Illus. 1366 pages. $5.95 


Circle No. 5 in Coupon 


Pattern Layouts - 
Modern guide to all 
phases of sheet metal 
work, including pattern 
development. 350 lay- 
outs. Illus. 1152 p. $7.50 
Circle No. 29 іп Coupon 


Masons and 


Builders Guides 


Four practical vols. for 
bricklayers, stone ma- 
sons, cement workers, 
plasterers. 2000 illus. 


1488 pages. Set $10.50 
Circle No. 26 in Coupon 


da $672 95 ANY CAR! Hundreds of illus, 736 pages. $6.95 
Circle No. 1 in Coupon 
COMMERCIAL BUILDING 
REFRIGERATION MAINTENANCE 


Practical guide and ready ref- 
erence for students and work- 
ers. Covers all phases of in. 
stallation, operation, main- ^ ^ — 


tenance and repair of commercial systems and ma- 
chines. Complete coverage of electrical and mechan- 
ical work. Includes many useful tables and data. 


Fully illustrated, 544 pages. 


$9.95 


Circle No. 14B in Coupon 
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` MACHINISTS ilem 


Three volumes of ready reference on all the latest 
shop practices for machinists and toolmakers. Vol. 1 
—Practical Fundamentals of Basic Machine Shop 
Operations. Vol. 2—Setup and Operation of all the 
widely used, important shop machines. Vol. 3— 
Toolmakers Handybook with down-to-earth data on 
layouts, specifications, jigs and fixtures, gear form- 


ing, cams, etc. Illus. 1310 pages. 3-Vol. 
Circle No. 12N in Coupon 


Blueprint Reading 


et $13.50 


Electric 


А guide for maintenance & cus- 
* todial workers & building man- 
| agers. Covers everything: Paint- 

ing & Decorating • Plumbing • 
Concrete & Masonry • Carpentry « Roofing Maint. 


e Glazing & Calking » Elec. Maint. • Heating » Air 

Conditioning • Insect and Rodent Control, etc. Com- 

prehensive; fully illustrated. 488 pages. $4.95 
Circle No. 99 in Coupon 


Esca & BUILDERS GUIDES 


Four all-inclusive volumes provide latest inside trade 
information on modern construction. Vol. 1—Tools, 
Steel Square, Joinery. Vol. 2— Builders Math, Draw- 
ings, Specs. Vol. 3—Layouts, Foundations, Framing. 
Vol. 4—Millwork, Power Tools, Windows, Doors, 
Roofing, Flooring. Most practical guide available. 
Thousands of diagrams, charts, graphs and photos. 


1616 pages. 


4-Vol. Set $16.95 


Circle No. 8 in Coupon 


Millwrights & 


Diesel Engine 
Manual 


For mechanics and con- 
struction men. Step-by- 
step explanation of how 
to read all types of blue- 
prints. 111. 416 pgs. $4.95 


Circle No. 25 іп Coupon 


Plumbers & Steam- 
fitters Guides 


4 vols. of ready reference 
for plumbers, steam fit- 
ters, gas fitters, sheet 
metal workers. 3600 ill. 
2318 pages. Set $10.50 
Circle No. 6 in Coupon 


Motor Guide 


Covers hookups, control, 
maintenance and trou- 
bleshooting of all types 
of motors. Complete; 617 
illus. 1062 pages. $5.95 


Circle No. 27 in Coupon 


Welders Guide 


Practical guide to theory, 
operation. Maintenance 
of all types of electric, 
oxy-acetylene & Thermit 
welding. Ill. 626 p. $4.95 
Circle No. 10in Coupon 


. Mechanics Guide 


Practical information on 
plant installation; oper- 
ation and maintenance 
data for foremen & work- 
ers. Illus. 1236 pgs. $6.95 


Circle No. 42in Coupon 


Foreign Auto 
Repair Manual 


Up-to-date service data 
for all popular imports: 
English, French, German, 
Italian, Swedish. Illus. 
592 pages. $5.00 


Circle No. 53in Coupon 


Complete practical guide 
to modern Diesel en- 
gines. Explains princi- 
ples & how to maintain 
& oper. Illus. 544 p. $6.00 


Circle No. 9 in Coupon 


` Outboard Motor 
& Booting Guide 


Practical details on all 
phases of outboard motor 
repair, maintenance and 
operation. Up-to-date. 
Illus. 446 pages. $4.00 


Circle No. 49in Coupon 


10-DAY FREE EXAMINATION 


THIS NO-RISK COUPON 


TODAY! 


SEND NO MONEY —Pay the postman nothing! ! We ale ш ue т > | * 
ud £n send vod anv.of the Kiel Cures for abesiutel g THEODORE AUDEL & CO.—Self Improvement Publishers Since 1879— Auto € М 
АЧ bestia ио Ж our own home. We take all he Е 4300 W. 62nd Street, Indianapolis, Indiana 46206 5-87 1 New Guide | 
FAS and ДЕРД» all Ae: $ FEN up to YOU. There is no - Please mail me for 10 days’ FREE EXAMINATION the books | have circled at righ. | 2 3 4 5 - 
obligation! If тра ее о korp me Sooke pf your choice g agree to mail $3 in 10 days on each book or set ordered, and to further mail $3 a month à - 
es do only 53 BODEN under our astounding easy-pay a оп each book or = porti until | Ho "n dM purchase price, plus shipping costs. 1! 6 8 9 10 рп 
| : | am not completely satisfied with my Audel Guides | may return them. 

HERE IS ALL YOU DO—IT'S EASY TOORDER:In 8 11 12N 14A 14B | 
the No-Risk Mail Order Coupon at the right just draw a Wy) LL LL—ÁÁ— —ÁÁ— ———————M P'P/————— "n'a ; a 
circle around the number of Audel Guides you want usto д "^6 PRINT 15A 25 26 27 E 
send you for ү Кении n wW m ure by in и Addf8$8. — > M Р 8 

to TE d elp you build a brighter future 
A edes SRA Tf you are not TOM TÉLY - City State Zip 29 42 49 53 - 
nthe books, and that will a 58 99 Е 
NO О STRINGS OR CATCHES TO THIS < OFFER. A M сыы C ÉÜÁ "m 
THEODORE AUDEL & CO, E [|] SAVE SHIPPING COSTS! Check here if you enclose complete payment with C ! have bought M 
division of HOWARD W. SAMS & CO., INC. E order (plus sales tax, if any). We pay postage charges. You have same return privilege. Audel books before a 
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How to mug a mule 


Add Wet & Wild 7-Up® 
to Smirnoff Vodka, a chunk 
of lime, and a few rocks. 
Now you've got a Mule. 
Serve it mugged and rolling. 


USEVEH-UP'' AND ::7-UP'* ARE NHEOISTERED TRADEMARKS IDENTIFYING THE PRODUCT OF THE BEVEN-UP COMPANY COPYRIGHT 1967 BY THE SEVEN-UP COMPANY 
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How We'll 
Land 
on the 

Moon 


An expert's preview takes you on 
the Flight of the Bug —90 miles 
down to a lunar landing and back 


By DR. WERNHER VON BRAUN 


Director of NASA's George C, Marshall 
Space Flight Center, Huntsville, Ala. 


ILLUSTRATIONS BY BOB MCCALL 


T.. climax of our Apollo program will 
be the descent to the surface of the moon 
of the Lunar Module, popularly known 
as the Bug. 

From photos made by our low-swooping 
Lunar Orbiters, manned-landing sites have 
already been chosen. By plying a tiny 
ditch-digging tool at one of them, our soft- 
landed Surveyor III has tested the lunar 
soil and found it good to land upon. The 
actual Flight of the Bug can come before 
1970, NASA leaders still say—and now 
we can foresee in detail what it will þe like: 

Readying the Bug. The Bug’s descent be- 
gins from a circular orbit, about 90 statute 
miles above the lunar surface, in which the 
Command and Service Module (CSM) 
and the Lunar Module (LM) have been 

Continued 
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Bug's flight begins when, with two astronauts 
aboard, it casts off from Command and Service 
Module (upper craft) to descend 90 miles to a 
rocket-braked soft landing on surface of moon. 


a 


High gate...low gate...touchdown...and we set foot on moon 


swinging around the moon. Thrice they have 
crossed the moon’s front side so that earth 
tracking stations could nail down the orbit's 
precise shape. 

. During this period of about 51^ hours, 
*the two astronauts who are to land on the 
moon have gone through a crawl tunnel 
from the Command. Module (CM) to the 
LM. They have turned on the Bug's equip- 
ment; checked its life-support system and 
its communications with the CM and the 
earth; aligned its gyroscopic platform, the 
heart of its inertial guidance system; and 
transferred needed data from the CSM com- 
puter to the LM computer. Meeting with no 
major hitch, they have closed the hatches 
and made ready for separation. 

Casting off. Release of a mechanical link 


Landing sité 


. TIME, O SEC. 


in the docking collar, and a five-second blast 
of the LM's small thrusters, separate the 
Bug from the CSM. The two craft drift apart 
at about a foot a second. 

About a minute later, the Bug slowly 
rotates to various positions. This gives the 
third astronaut, left behind in the CSM, a 
last chance to inspect it externally. Mean- 
while the Bug's crew recheck all its critical 
systems in the '"LM-alone" configuration — 
especially the LM rendezvous radar that will 
be used in returning to the CSM. 

Starting down. The first power maneuver 
for descent takes place behind the moon. 
It must occur halfway around the moon from 
the landing site, and we want the Bug to 
touch down on the visible side of the moon. 

[Continued on page 158] 


VIEWS FROM PILOT'S WINDOW 
ALTITUDE, 400 FT. 

TIME, 6.6 SEC. А 

ө 

TIME, 24 SEC. 


Ра 
Landing 
site 


= 
Last 500 feet of Bug's descent, from “Low Gate” 


ALTITUDE, 200 ( 


to touchdown on moon, and how it looks from 
window of Bug are pictured by artist. Close-up shows 
Bug, at 'hover point," about to land on surface. 
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HOVER POINT 
ALTITUDE, 100 FT. 
TIME, 50 SEC. 


TOUCHDOWN 
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dsmobile Toronado gets new grille and headlight treatment, changes in springs, suspension. 
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Pontiac Catalina has new front-end styling with inte- Oldsmobile F-85 Vista-Cruiser has more glass area, 
grated grille-bumper, and chrome nosepiece. longer body, new grille, Toronado fender lines. 
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Pontiac Tempest convertible shows new standard rubber bumpers color-matched to body paint. 
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Chevrolet Canet a realy ти new | dur '68 after a — [e — run T3 po Sting "U^ 


By JIM DUNNE / PS Detroit Editor 
H are the '68 cars we haven't been 
able to show you until now — the cars 
with the big changes that Detroit has kept 
hidden behind "Тор Secret padlocks. Two 
months ago you saw the first pictures of 
the '68 cars in POPULAR SCIENCE. Last 
month we showed you some more. This 
month we peel off the security wraps on 
some of the hottest news of the new models. 
Doesn't that new Corvette just send 


you? It sure sent me. A few touches of 
Mako Shark, a few lines from the Maserati 
Mistrale, and some ‘Toronado influence, 
and presto: a truly new and exciting high- 
performance sports car, in the interna- 
tional sense of the term. Chevrolet made 
25,000 Corvettes last year, but that may 
not be enough for '68! 

The Toronado may not startle you, but 
the changes affect its character and bring 
it more in line with the other Olds models. 
Conversely, the F-85 shows growing 


[Continued on page 161] 


Dodge Coronet has all-new sheet metal with sleek, 


well-proportioned looks and many new options. 


Dodge Charger shares Coronet's mechanical speci- 
fications but has its own exclusive sheet metal. 


—ÀÁÓ —— с ы 
se? = а =— 


Ford Fairlane GT (did you guess?) has new, long look, and sporty styling with fastback roof line. 
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AQUA GLIDER: 
a great new sportscraft 
you can build 


This low-speed glider soars when 
towed by a ski boat. Build 
your own from plans you can buy 


By W. W. WYPER 


Me: an exciting new water sport—fly- 
ing a glider tethered by a rope to a 
ski boat. You don’t hang from a giant 
kite, trapeze fashion; you soar seated in 
comfort, controlling your flight. You can 
even disconnect the tow line and maneu- 
ver above the water to glide in for an 
easy splashdown. 

The Aqua Glider is a real aircraft—one 
that’s easy to build and fly. You can get 
it airborne with any motorboat that will 
do over 35 m.p.h. Complete plans you 
can buy show you how. The designer, Bill 
Skliar, is an aeronautical engineer and a 
professional test pilot. As a lieutenant 
colonel, USAF, he flies our fastest super- 
sonic jet planes. For $20, you can get 
plans of the glider from the Explorer Air- 
craft Co., 5325 Candlewood Ave., Ed- 
wards, Calif. 

Don't be fooled by the craft's cute an- 
tique look. The Aqua Glider uses some 


. of the latest aircraft-engineering concepts 


to make it safe and low in cost. 

It gets good low-speed lift from its 
NACA 4412 airfoil. Its two short wings 
make it strong, portable, and easy to han- 
dle on the water. To make construction 
simpler, it has modern wing spoilers rath- 
er than ailerons. Ailerons must be rigged 
to travel simultaneously in opposite di- 
rections with unequal travel distance. 

Another modern feature is the full-fly- 
ing horizontal tail, called a stabilator, 
with bungees for balance and trim. This 
type of tail is used on jet fighters. 

Continued 


Airborne at 35 m.p.h., glider reaches an altitude 
of 200 feet, or about two-thirds the length of its 
300-foot tow line. Raised guide ring (below) keeps 
tow rope out of water to reduce drag for takeoff. 


Aircraft-grade spruce, plywood, and 
steel tubing are the materials used to 
build the Aqua Glider. All hardware is 
stainless steel, bronze, brass, or alumi- 
num. The covering is regular airplane 
fabric and dope. 

How it's built. Basically, the glider 15 
put together like a model airplane. After 
making full-scale drawings on brown 
wrapping paper, you lay out and cut the 
members, then glue them with epoxy or 
resorcinol glue. The open-truss tail boom 
bolts to the hull just aft of the wings. It 
comes apart for compact storing and 
transporting. The control cables are con- 
nected to terminal fittings by standard 
turnbuckles and clevis fittings. 

If you're a novice at building real air- 
planes, it's best to get some literature on 
accepted structural practices for wooden 
aircraft before you start. You can get 
this information from the Experimental 
Aircraft Assn., 9711 W. Forest Park Dr., 
Hales Corners, Wis., or from the Govern- 
ment Printing Office, Washington, D. C. 

Before you fly. It's a good idea to get 
some instruction in lightplane flying, too. 
You can do this at a local airport. But 
you don't need a license as long as you 
keep the glider hooked to the tow line. 
To drop the tow line and glide free over 
the water, you'll need at least a student's 
license, and the craft must be certificated 
and registered with the Federal Aviation 
Administration. 

Any fast ski boat can tow the glider. It 
takes an air speed of about 35 miles an 
hour to get the craft airborne. So if you 
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the triple-sonic SR-71 and YF-12 flight-test pro- 
gram, tries out the Aqua Glider. In a YF-12, the 
colonel set 2,070 m.p.h. world’s speed record. 


take off into a 10-m.p.h. wind, a boat 
speed of 25 m.p.h. puts the glider in the 
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Col. R. L. Stevens, USAF Commanding officer of 


air. At an air speed of about 45, the glider . 


responds nicely to the controls. It’s de- 
signed not to stall when minimum speed 
is reached, but to mush down slowly in a 
nose-high attitude. 

What altitude? With 300 feet of poly- 
ethylene ski-tow line, you can get the 


These features make the Aqua Glider easy to build and fly 


"The stick" is simply constructed. Elastic cord 
on the control wheel gives lighter feel to controls. 


Du 
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Tail boom bolts to the wing and cockpit section 
for easy dismantling. Control cables disconnect. 
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Easy to transport, the 180-pound glider comes 
apart in two sections for compact storage. The 
photo above shows three men lifting it onto a 
light trailer used to haul it to and from water. 


glider up about 200 feet in the air. The 
line is attached with a simple hook and 
lever. At any time, the pilot can release 
the line and make descents, climbs, or 
turns, as speed and altitude permit. With 
200 feet of altitude, you can easily glide 
about 1,200 feet horizontally before mak- 
ing a landing. 

Because of the lightweight materials 


Airfoil spoilers are used instead of ailerons. This 
modern design feature helps simplify construction. 


1 


used in its construction, the ship has a 
total weight of only 180 pounds. Two men 
can easily handle it. 

The original glider, built and still flown 
by its designer, has made over a thousand 
flights. Thirty-nine different pilots have 
flown Bill Skliar's prototype and all are 
now confirmed devotees of this new 
sport. With detailed plans now available 
to home craftsmen everywhere, Aqua 
Gliders will be appearing at many more 
water-sk! areas. i: 


Stabilator, or full-flying horizontal tail, is of the 
same type used on all of today's jet fighters. 


Pat Raymond's Jeep pickup is loaded with surf-fish- 
ing gear. Yup, that's a surfboard on the side— 
JEEP The pickup truck above is a home 

on wheels. It's used that way. too. It 
is driven to Florida in the winter, and if the 


temperature is anywhere above freezing at 
its home base on Long Island, it can be 


ELE 


The drab, lowly pickup is 
suddenly sparkling with every 
convenience offered in sedans 


at Raymond is an inveterate fisher- 
man, an unredeemed conversation- 
` alist, and the owner of one of the 
fanciest pickup trucks in the U.S. He 
has added a camper body, and uses it as 
a second home. 

Raymond is not alone. By the scores 
of thousands, American motorists are dis- 
covering the practicality of the lowly 
pickup—except that the pickup 15 no 
longer a drab second cousin to the plush, 
air-conditioned sedan. 

The pickup has become a genuine, 
fancy-pants second car. Often it is be- 
coming, indeed, a family's first car—the 
sedan is sold off as superfluous. It goes 
to church on Sunday. It goes shopping. 
It goes on wedding trips. It's the wheels 
for the family vacation trip. 
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for a daughter. For the $6,200 that all this cost 
him, he could have had a Mercedes. He prefers this., 


found parked on an Atlantic Ocean beach. 
Its owner, Pat Raymond, is surf fishing. 

Inside, Raymond has a stove, sink, a pro- 
pane-gas furnace, icebox, clothes press, toilet, 
and beds to sleep a family of four. 


You can't name any option offered in 
a standard passenger car that isn't avail- 
able in a pickup: bucket seats, vinyl tops, 
between-the-seats consoles, power steer- 
ing, power windows, power seats, auto- 
matic drives, stereo tape players, air con- ; 
ditioning, rainbow colors, V-8 power. 

The reason for all this, of course, is 
the built-in utility of the pickup. It hauls 
more. It’s versatile. Put on a camper 
body, and you've got your own hotel 
room. Take it off, and you've got a truck 
to haul four-by-eight plywood sheets for 
the workshop, or a dozen bags of cement 
for that patio. 

The truck manufacturers report that 
pickup sales are booming. Ford says that 
four out of five of the pickups it sells are 
for personal transportation. Chrysler 
says more than 115,000 camping families 
bought fancy pickups last year. 

For a look at what the designers are 
dreaming of in pickups a few years from 
now, turn to page 83. 
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Name the luxury, he has it. 
on his CB radio. He also has an intercom between cab and camper body. 


remove camper in 15 minutes. 


His power is a 250-hp. V-8 engine. Beach 
sand doesn't bother him—he has four-wheel 
drive. His unladen weight runs to 3,860 
pounds. When he is fully loaded for a trip, 
he grosses 7,000. He uses his pickup for 


Your 
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They've even got fancy names— Chevrolet calls this its 
Sport Truck. The low seat height affords more entrance room. 


CHEVROLET is dressed up in go-to- 
ы meetin' clothes. Sporty? 
You can even get a tachometer and fender 
skirts. The seats—naturally — are of deep foam 
rubber, and in the bucket-seat version there's 
a console seat in the center with a storage bin 
beneath, just like in the flashy go-go coupes. 
Interiors are color-matched. Chevy's pickup 
is one of several that has independent front 
suspension, with coil springs as standard on 
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Custom 


Here he's gossiping with other anglers 


practically everything, includng plowing 
snow from his driveway—before he escapes 
to warmer weather. 

The camper comes off, but Raymond re- 
ports that it hardly ever does. 


Next Family Car? 


Look inside: bucket seats, fold-down arm- 
rest, carpeted floor. Engine is 327 cu. in. 


two-wheel-drive models. In the rear it has 
two-stage coils to provide a smooth ride at 
light load and firm support with a heavy 
one. Tinted glass is for the asking—at extra 
cost. Chevy blankets the field with pickups 
suitable for custom campers in half-, three- 
quarter-, and one-ton versions. For the op- 
tional fosmr-wheel-drive models, a single- 
lever shift switches between two and four 
wheels without clutching. Continued 
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In the pickup at left 
you can relax in air-condi- 
tioned comfort and listen 
to the stereo hi-fi. It has 
all the rest of the extras, 
too—heavy-duty power 
brakes, power steering, an 
automatic transmission, 
and more. The low-slung 
cab eases entry and exit, 
and wide windows provide 
ни = ана near-ideal visibility. One 
p | Е: model has a sliding rear 

pP E cab window, so you can 
talk with your camper- 
body passengers. One-hand 
gate operation does away 
with chains and snaps. 


International's center seat also Fuse rack is in plain sight, and 
covers capacious storage area. glove-bin door has bottle wells. 
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The gentleman shown 
here is Steven Freeman, 
Miami. He says Mrs. 
Freeman drives their Ford 
pickup any time she can 
get her hands on it—and 

MEA CA t Jl eres she owns a Cadillac! He's 
Къс wa T S o ww Mo mr got: a vinyl top, chrome 
Indirect amber light floods cab when Steven Freeman opens his door. Tails, red carpet, wall-to- 
wall rear-view mirror, 
power steering, automatic 
drive, cruise control, stereo 
music, air horns, and tran- 
sistor ignition. When Deel 
Ford, the agency, saw what 
Freeman had done to the 
pickup, they took pictures 
of it because otherwise, 


ay "nobody would believe it." 
His gas and brake pedals are cus- Rack behind seat is for things he 


tom-made for looks and comfort. needs on lathing-contractor jobs. 
56 | POPULAR SCIENCE 


That strip on top of this 
pickup's box is a chromed 
rub rail so you'll feel at 
home in the car at the 
country club. (The rails 
can be removed when you 
attach a camper body.) 
The vinyl job on the roof 
is exactly like that on 
Dodge sedans. The dressy 
magnesium wheels carry 
wide-oval tires. V-8 engine 
options, running up to 383 
cubic inches and 258 hp., 
combined with a three- 
speed automatic transmis- 
sion, provide driving ease 
and plenty of go with a full 
load, even in city traffic. 


And finally, this win- 
some lady is Mrs. Gloria 
Ayshford of St. Paul, who 
had a long discussion with 
her husband about a sec- 
ond car before settling on 
a pickup. Both work. Mrs. 
Ayshford drives the pick- 
up to her office daily. The 
truck doubles for all kinds 
of duties, including haul- 
ing feed for their two 
horses. Mrs. Ayshford 
uses it for shopping, too. 
Need we add that it goes 
on fishing and hunting 
trips? The GMC’s capa- 
cious interior carries sports 
equipment, and sleeps two. 
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Bucket-like bench seat in the cab 
has a fold-down center armrest. 
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A 
gate, simplifies stowage of gear. 


Special tarpaulin ($40) for any weather 


look, Mrs. Ayshford ex 
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ous 


Bed is roomy. 


TOC. 


slicks up Dodge cargo area. 


Standard pickup has 


instrument gauges, including tach. 


UPPER TT, 


gine in three-quarter ton. 
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claimed, “Not bucket seats, too!" 


transom on a camper body, plus Dials monitor V-6, 220-hp. en- 
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Is draft beer in cans really draft? | 
Are different beers really much different? | 
Read about the revolution in beer making 


Things You Never Knew Abou! 


By C. P. GILMORE 


I 

B... news for beer drinkers in 50 
years," shriek ads across the country 
these days. “Real draft beer in cans." 

Is it true? Or just another advertis- 
ing gimmick for the 40 or so breweries 
now distributing the new product in al- 
most every part of the nation? Doesn't 
draft beer mean brew straight from the 
keg—not from the can or bottle? 

To find out, I recently visited brew- 
егіеѕ, talked to brewmasters, and went to 
the company I discovered pioneered much 
of the recent action. 

ө There is a difference between regu- 
lar draft and nondraft in taste. The dif- 
ference grows out of a key step in the 
processing. 

e Brewers are putting real draft beer— 
the kind formerly sold only from the keg 
—jinto cans and bottles these days. 

Millions of people found out how easy 
it is to make beer back in Prohibition 


days. They’d dissolve a couple of five- 
pound bags of sugar in 10 gallons of wa- 
ter, dump in about a pound and a half | 
of malt syrup (a prepared barley extract | 
avalable then as now in some stores), | 
and add a dissolved cake or two of bak- 
er’s yeast. The yeast cells convert sugar 
to ethyl alcohol—the kind we drink—and 
carbon dioxide. 

A week or 10 days’ fermentation and a 
rest period for clarification would turn 
this mixture into a very decent beer ready 
for bottling. Proper bottling time for the 
home brew comes when fermentation is 
almost, but not quite, complete. The last 
little bit of fermentation takes place in 
the bottle, adding natural carbonation. 

Breweries make beer on the same prin- 
ciple. But the process is a good bit more 
complicated. It starts with an operation 
called malting the barley. 

Quantity brewing. Although barley is 
the basic ingredient of beer, its sugars 
and starches are in complex molecules, 
called polysaccharides, which the yeast 

Continued 


Barley malt and other grains are converted to sugar in mash tub. Wort, separated in lauter tub, ij 


Modern brewing is a blend 
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High-grade barley is malted at Schlitz by first soaking, then letting it sprout in moist tanks. 


orewed with hops. After processing, yeast is added to ferment it, followed by aging and packaging. 


FERMENTING VATS | 
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DRAFT BEER (PACKAGED) 


"resi, jam. draft beer in a can? Filters with uniform microscop 


Huge brew kettle at Millers opens to permit addition 
of hops, testing of brew to determine consistency. 


cannot convert to alcohol. To overcome 
this problem, brewers germinate the bar- 
ley—soak it in water until it begins to 
sprout. The sprouting releases a series of 
enzymes inside the barleycorn. At this 
point, germination is stopped by heating. 

When the finished barley malt is 
crushed and dropped into water, the en- 
zymes attack the polysaccharides and 
break them down into simple sugars such 
as glucose and maltose that yeast can 
attack. This process is called mashing. 
Since the malt contains far more enzymes 
than needed, beer makers usually dump 
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Common questions about beer 


What's the difference between lager and Pilse- 
ner? Lager is any beer that's lagered—aged. 
Some brewers call their lagers Pilseners be- 
cause they think they taste like the distinctive 
beer made in Pilsen, Czechoslovakia. Its 
unique flavor is probably due to the local water. 
Why can't American beers taste like hearty 
German beers? They could. By varying the 
type of yeast, amount of heat during malting, 
temperature cycle of mashing, and other fac- 
tors, a brewmaster can run anything from 
lightest American to heaviest, darkest, Munich- 
type beer right out of the same equipment. 
American brewers make beer that sells best in 
the United States. 
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in other low-cost grains—normally pre- 
pared corn or rice—which the enzymes 
also convert to simple sugars. 

With the mashing over, brewers strain 
the mixture іп a special vessel, the lauter 
tub. The clear liquid—now called the 
wort (pronounced 'wert")—is separated 
from the spent grain and pumped to the 
brewing kettle. This huge copper vessel, 
normally holding 500 barrels or more, is 
usually built so that its bottom rests on 
one floor, while its domed top sticks 
through the ceiling into the floor above. 
Workers on the upper floor have easy 
access to a door in the lid. 

Three things happen as the wort boils: 
First, the liquid is concentrated. Second, 
it is sterilized so that no stray yeast or 
organisms will be present during fermen- 
tation. And third, the vital flavoring with 
hops takes place. 

Hops: vital ingredient. Brewing hops are 
small greenish flowers of the hop plant, a 
vine that can grow six inches a day. 
Brewers use the flowers from the female 
plant only (“Hop farms are like nunner- 
ies: no males allowed," goes an old Ger- 
man saying) because fertilized flowers 
develop seeds and become too bitter. 

One day recently, as I watched beer 
being made at Piel Brothers brewery in 
Brooklyn, N.Y., I asked my guide, Brew- 
master Fred Draeger, what the hops con- 
tribute to beer. 

"They give it a mild, pleasant bitter- , 
ness," he said. “But much more impor- ` 
tant, they're responsible for that rich, 


What is this “lightness” we like? Most people .. 


take "light" to mean the opposite of “heavy,” 
"dark," strong" —confusing since these terms 
are not mutually exclusive. Generally, a light 
beer is one that has a lower amount of protein 
and is less filling. Such a beer is made by 
using less barley malt and more corn or rice. 
(Most U.S. beers use from 20 to 40 percent of 
these "adjuncts," while German beers are 
usually 100 percent barley malt.) But a 
"light" beer—low-protein, nonfilling—can be 
dark or light in color, high or low in alcoholic 
content. 

How much alcohol in American beer? About 
3.6 percent by weight. 


res produce the best draft yet 


beery aroma that comes up out of the 
glass." He reached into a nearby barrel 
and grabbed a handful of flaky stuff that 
looked like green, uncooked oatmeal. 
“Smell,” he said, sticking the dried flow- 
ers under my nose. They smelled like 
straw. 

“But now smell again,” he continued, 
dropping all but a pinch back into the 
barrel, then twisting that pinch between 
thumb and forefinger. A lovely, pungent, 
beer-like aroma arose from the hops. 
“There are tiny glands containing the 
aromatic oils and other substances that 
give beer its flavor and aroma,” he ex- 
plained. 

Inside a brewery. Breweries are almost 
always in four- or five-story buildings, 
using gravity to get the ingredients that 
will become beer and later the beer itself 
from one stage in the process to another. 
Draeger and I had started on the top 
floor, and were now down one level at the 
tops of the brewing kettles. 

We ran down another flight of iron 
steps and went through a massive, insu- 
lated door into the fermentation rooms. 
'The brewing area had been hot from the 
cooking; the fermentation rooms were 
chilly—held by refrigeration coils at a 
steady 48 degrees, the best temperature 
for brewing yeast. 

Two-foot mounds of creamy suds—a 
product of fermentation—were heaped on 
each side of the moving-van-size vats. 
Draeger blew back the suds from one 
area and, before they moved back in to 


What's the difference between beer and ale? 
Beer is made with bottom-fermenting yeast 
(fermentation takes place at the bottom of the 
vat), ale with top-fermenting yeast. Also, ale 
makers usually brew their product to have a 
much more pronounced hops flavor, heartier, 
richer taste, and a somewhat darker color. 
What does premium beer have that others 


_ don't? Originally, premium beers used higher 


quality (and more expensive) ingredients or 
more careful brewing techniques. For many 
years, though, certain beers selling at so- 
called 'popular" prices have called them- 
selves '"premium-quality." And some ''premi- 
um” beers have lowered the tab. Only the 


Beer flows into bell of Millipore unit, into holes in 
disks, and then through the replaceable filters. 


cover the surface of the liquid, I could 
see swarms of tiny bubbles pouring furi- 
ously up from the depths of the brew. 

When the fermentation is completed, 
in about 10 days, the beer goes to huge 
aging or lagering tanks for a few weeks. 
Here it becomes more mellow and flavor- 
ful. 

The lagering rooms are forbidding 
places. Huge, gray, glass-lined cylindri- 
cal steel tanks, each one holding about a 

Continued on page 162] 
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brewer's accountant knows for sure whether 
he does or doesn't use premium-priced in- 
gredients in the brewing. 

All beers taste pretty much the same to me. Is 
there really much difference? As long as you 
enjoy it, that's the important thing. But be- 
fore you decide you can't tell the difference, 
try this: Have a friend pour out two different 
brands in identical glasses while you're not 
watching. Keep tasting different brands and 
types, and you're almost sure to find you have 
definite preferences. "I do all my tasting in 
the morning," says one brewmaster whose 
educated taste keeps his beer absolutely con- 
sistent. “I find my taste is much sharper then.” 
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This wacky motor road climbs the 
inside of a hill to get to the top 


Corkscrew 
Tunnel 

Gives Driving 
New Twist 


A. and around you drive through a 
circling tunnel—and come out atop a 500- 
foot-high hill. In this novel way motorists 
now reach a lofty beauty point, accessible 
only on foot before, near Drammen, Norway. 

More than a mile long, the newly com- 
pleted tunnel starts with a straight 800-foot 
bore into the heart of Bragernes Hill. Then 
it twists upward in six circles of 230-foot 
diameter. With each complete turn it rises 
73 feet, giving a uniform 10-percent grade for 
an easy drive to a restaurant and lookout point 
at the top. The 30-foot-wide tunnel is large 
enough for two buses to pass in comfort. 

Putting the road inside the hill wasn't as 
wacky as it looks. When rock quarrying 
threatened to disfigure the face of the hill, 
engineers hatched the plan of tunneling for 
the rock, and creating a tourist attraction, 
too. Thus the Drammen Spiral was born. Its 
eight years of construction yielded a bounti- 
ful supply of crushed stone for road building. 
During this time, a vertical elevator shaft 
for pedestrians served for forced ventilation. 
Today, quarrying still goes on, to excavate 
halls and other facilities that will make the 
site a recreation center.—David Scott. 
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Inside a hill, new tunnel circles to the top 


Interior view of winding Т 
nel, more than a mile lor 
shows its generous siz 
30 feet wide and 15 f 
high. Roadway climbs 
top of hill at easy grade 
one foot in 10. Natural cc 
vection currents keep 
fresh without need of a 
ficial ventilation, and 4 
degree temperature of ma 
of rock prevents icing. 
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pictured in cutaway view, which includes present elevator and coming additions to facilities 


At upper end of corkscrew 
tunnel are restaurant and 
| lookout point giving this 
scenic panorama of sur- 
| rounding countryside. Site 
overlooking Drammen, Nor- 
way, is to be made a recre- 
ation center with coming 
addition of stadium and 
open-air theater on hilltop, 
and other facilities at base 
of 500-foot-high hill. 
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By JAMES W. WRIGHT 
PS West Coast Editor 


i. a sleepy Mexican har- 
bor, the yacht Wild Goose moved rest- 
lessly at its moorings. At 136 feet, bigger 
than a Cinemascope screen, it looked just 
about the right size for movie giant John 
Wayne to do his relaxing on. 

I went aboard for a close look at this 
fabulous vessel while she was lying-to in 
La Paz harbor down in Baja California. 

The ship had just spent the better part 
of three months cruising the Sea of Cor- 
tez. Now the crew was taking a much- 
needed rest while getting the ship ready 
for another visit from the owner, and 
planning a cruise for the Waynes to ex- 
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plore the interesting bays and inlets in 
the Sea of Cortez, with some fishing and 
water skiing for added fun. 

At first glance the Wild Goose isn’t 
beautiful in the way that most large 
yachts are. The graceful, curving lines 
you might associate with a custom design 
are missing. But the Wild Goose is beau- 
tiful in her own unique way—functional, 
no-nonsense, ready-for-duty. 

All-male craft. Even though it’s the cus- 
tom, it’s almost a misnomer to refer to 
the Wild Goose as “she,” because it’s a 
completely masculine craft. From the 
high, strong bow, back to the long, low 
fantail, the Wild Goose is a ship that was 
built to do a man's job. 

Originally, that job was to search out 

Continued 


John Wayne's Fabulous. 
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Sail with the 
rugged screen hero 
on his luxurious 
converted warship, 
The Wild Goose 
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Actor John Wayne and his children, 
Aissa and John, board the Wild 
Goose (left) from Mexican dock. 
The big ship, originally a Navy 
minesweeper (above), has been 
converted into a luxurious, ocean- 
hopping vessel. Its double-planked 
oak hull can take the roughest 
seas. The ship's 9,000-gallon fuel 
capacity gives it a range of 3,000 
miles at a top speed of 14 knots. 


ee 
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Boston Whaler, one of two carried aboard yacht 
for commuting and fishing, is piloted by young John. 


and clear coastal waters of enemy mines. 
When the Goose was built back in 1943 
in Seattle, by the Ballard Marine Rail- 
way Co., she was known as the YMS 328 
—the YMS standing for Yard Mine- 
sweeper. 

After the war the Navy surplused out 
most of these craft. With a price tag of 
$15,000-$20,000 they were (and still are) 
a heck of a bargain. 

The exact cost of bringing the Wild 
Goose to her present condition isn't 
known (Wayne is the third owner), but 
it has been estimated that it would take 
about $750,000 to duplicate her. 

Not a bad price by today's standards, 
considering her size and the extent to 
which she is fitted out. Almost all of her 
overall length of 136 feet is usable space. 
She has a 241%-ѓооі beam and an eight- 
foot draft. When loaded, she nets out at 
236 tons. 

1,000 horses. Power comes from two 


Big-ship equipment fits the Wi 


Boos 


One of the two radar sets aboard 
yacht is shown above. Both have 
a range of better than 35 miles. 
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Id Goose for voyaging anywhere 


Recording fathometer automatical- 
ly keeps a permanent record of 
depth soundings taken at sea. 
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In spacious salon, Wayne enjoys a cup of coffee. 
It has a bar, soda fountain, and a fireplace. 


8-268A GMC diesels, supercharged and 
rated at 500 hp. each at 1,270 r.p.m. 
These drive twin screws through 2:1 re- 
duction gears. Fuel capacity is 9,000 gal- 
lons (8,000 usable). The ship cruises at 
11 knots at 1,000 r.p.m. and has a top of 
14 knots at 1,200 r.p.m. At cruise, fuel 
consumption is 33 gallons per hour. 
Range is about 3,000 miles. She also car- 
ries a 3,000-gallon fresh-water supply. 

Electrical power is supplied by 28 
eight-volt wet-cell storage batteries fed 
by a 2-71 GMC diesel-powered 20-KW 
generator. This is backed up by an En- 
glish-built, three-cylinder, diesel-powered 
18-KW generator. Several small motor- 
generator sets provide AC power. 

The ship carries aboard a small, but 
fairly complete, machine shop to main- 
tain herself at sea. 

Other equipment includes two radar 
sets, two fathometers (one direct-read- 
ing, one recording), and two autopilots. 
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water beneath the ship. 


Direct-reading fathometer gives an 
instant reading of the depth of 
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On the main deck, actor's wife Pilar relaxes during cruise 
off Mexican coast. Alcove offers shelter from spray. 


The engine room is protected by a built-in CO. 
system with automatic sensors. A Bellco Hi- 
Seas 150-watt radiotelephone provides long- 
range communications. 

Two Boston Whalers are aboard for fishing, 
water skiing, and commuting. One is a 17-foot- 
er equipped with a 100-hp. Johnson; the other, 
a 14-footer, carries a 40-hp. Johnson. Each is 
equipped with a five-watt CB radio. 

Inside the Wild Goose. The main deck houses 
the wardroom for the five-man crew, the galley, 
salon, two smaller staterooms, and a large cov- 
ered afterdeck area. The wheelhouse is on the 
top deck and is connected to the captain's 
quarters. Next to this is Wayne's stateroom 
and, beyond that, the boat deck. 

Much of the conversion was done by Wayne. 
The salon, which is approximately 18 by 30 
feet, was originally only half that long, the 
other half being the owner's cabin. The bulk- 
head was removed, giving the whole area over 
to the salon, and the overhead was raised eight 
inches to give the six-foot-five Wayne some 
head room. The new owner's cabin was then 
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Huge supercharged diesel above is one of two the 
ship carries, each rated at 500 hp. The engines 
heve a 6.5-inch bore and a seven-inch stroke. 


Fresh-water plant produces 33 gallons of potable 
water per hour, enough for average daily needs. 
Ship also has a 3,000-gallon reserve tank. 


i d wes P T 1 du 
Captain of the Wild Goose, Peter Stein, is 


shown in forward deckhouse. He has a 
five-man crew under his command. 


p 


Completely equipped galley is the domain 
of cook Floyd Slate. Galley has electric 
refrigeration and propane-gas stove. 


In engine room, Chief Engineer Ken Min- 
shall checks gauges. Room is protected 
by CO» system with automatic sensors. 
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New ideas 
from the 
Inventors 


DRAWINGS BY WILLIAM CASTIMOR 


Tube encloses ski run. Enclos- 
ing a ski run, according to 
this recent patent, could turn 
skiing into a year-round sport. 
Snow-making and air-condi- 
tioning equipment inside the 
enclosure would keep the run 
usable and comfortable in 
spite of rain, freeze, or sum- 
mer warmth. Runs of different 
size and grade would accom- 
modate learners as well as ex- 
perts, and a skier could top off 
his day with a swim in the 
pool or a nap in the sun. 
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‘Tray cone steadies cup. An upright cone Teeth adjust chain-wrench grip. Rows of 
molded into a lap tray, and a matching recess pointed link plates that form the jaw of this 
in a cup, might make it easier to balance bar- wrench would be drawn tight by a cam to grip - 
becue servings and informal snacks. When round, flat-sided, or irregular shapes. Lever- 
seated on the retaining cone, the cup couldn't ing the handle would apply torque without 
slide even when the tray was tipped. Formed distorting the pipe or fitting being turned, 
with a raised rim, the tray could also be used апа the link plates wouldn't be likely to dam- 
as an infant feeder, limiting spills, and the age gripped threads. The compact chain 
rim would catch those that did occur. wrench could be used in tight places. 
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Net handle weighs fish. Fastened to the han- 
dle of a conventional fish net by means of a 
knurled screw, this scale would let you weigh 
vour catch as you hauled it in. Tightened by 
the screw, ribs inside the attaching sleeve 
would grip the net handle but allow a scale 
rod to float in the sleeve. You'd grip the 
sleeve to take a reading on the scale at top. 


Dump body fits into pickup. With an accessory 
like this, a pickup could double as a dump 
truck when needed. Pivoting arms at the 
inner end of the shell could be raised for the 
dumping operation, and would serve as up- 
rights on which the body could be winched 
up. The entire unit could be quickly removed 
to use the truck for other purposes. 


Dimmer pivots headlights. You might have 
better driving illumination more of the time if 
headlights were designed to pivot in response 
to oncoming lights, instead of merely dipping 


and raising. Separate motors responsive to 
photocells would pivot each of these lights, 
sweeping one forward of an oncoming car, 
beaming the other on the center of the road. 


The following patents have been issued on these inten- 
tions; Enclosed ski run—No. 3,250,530 to L.M. and D.L. 
Dean, Sacramento, Calif.; Cup holder—No. 3,250,422 to 
R.K. Parish, Cornwells Heights, Pa.; Chain wrench—No. 
3.288,001 to J.L. Laird, Jr., Coatesville, Pa.; Net scale— 
No. 3.276,527 to D.E. Nelson, Superior, Wis.; Dump 
body —No. 3,237,989 to L.R. Fulton, Seattle; Headlight 


dimmer—No. 3,249,761 to Herbert Baumanns, Rheydt, 
West Germany. 

Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington, D. C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 
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How Good Is Our Nev 


Controversy swirls about the 
Army’s newly adopted M-16 rifle. 
Question: Does it jam in battle? 


By HERBERT O. JOHANSEN 


A. approximately the same time that 
the U.S. Army officially adopted the new 
M-16 rifle, a Marine wrote home to his 
parents: “Before we left Okinawa, we 
were all issued new rifles, the M-16. Prac- 
tically every one of our dead was found 
with his rifle torn apart next to him where 
he had been trying to fix it.” 

The Marine is not alone in attacking 
the M-16. Others report that the small, 
6.3-pound lightweight automatic rifle 
needs more cleaning than the M-14 rifle 


it replaces for guerrilla warfare, to keep it 
in firing condition. They say that broken 
parts, faulty ammunition, and carbon de- | 
posits cause frequent stoppages—at a time 
when failure to fire can mean death. 

True or false? 

False, asserts a Marine captain whose 
company took Hill 881 after a desperate 
fight. “We could not have taken the hill 
without the M-16," he says. | 

False, report Viet Cong prisoners. Said 
one: “What we fear most is the B-52 and 
the ‘new little black weapon.’ ” The little : 
black weapon is the M-16. 

In search of the truth, a House Armed 
Services subcommittee recently flew to 
Vietnam. And I boarded a plane to the 
Special Warfare Center at Fort Bragg, 
N.C., to interview combat veterans and 
try out the weapon myself. | 

Does it jam? At a range, I fired the 


The new M-16, like all automatic weapons, is subject to “jams” 


M-16 rifle breaks open like a shotgun, and the bolt 


mechanism is easily removed. Cleaning is then a 


one-minute job with a cleaning rod and an oily rag 


—two items every rifleman always should carry. 


The author fires an M-16 at Fort Bragg, N.C., range, 
as a Green Beret watches. His rifle jammed after a * 
couple of bursts of automatic fire. Fault was the 
magazine ammunition feed—not the weapon itself. 


The “little black weapon" feared by the Viet Cong 
is this new M-16 automatic rifle, now being used 
widely by our troops in Vietnam. Gls like the carry- 
ing handle, which also serves as a rear sight. At 
right, two paratroopers leap over a trench on their 
way to protecting an airstrip against enemy attack. 


le Rifle? 
weapon along with a group of Special 
Forces Green Berets who had seen com- 
bat action with the M-16 in Vietnam. 
While firing, my M-16 jammed—and the 
faces below the green berets turned red. 

Breaking the rifle open showed that 
what had happened was the fault of the 
ammo feed, not the rifle. The top bullet 
in the magazine had not fed properly into 
the chamber. The jammed round was 
easily emptied out through the ejection 
port by turning the rifle on its right side 
and tapping it from the other side. I put 
in a fresh magazine and fired 20 rounds 
in short automatic bursts. No trouble. If 
there had been any Viet Cong in the 
North Carolina scrub oak ahead of me, 
I'm sure I'd have done damage—or killed. 
There was practically no barrel jump or 
kick to throw me off my aim, and very 
little bang. 


Continued 


Grenade launcher can be attached underneath the 
M-16's upper receiver, as shown. The XM-148 
launcher for 40mm grenades, used for area fire, has 
its own firing mechanism, independent of the rifle. 


Bayonet fits under the barrel and muzzle-tip flash 
suppressor. It's a handy weapon for close-in guer- 
rilla fighting. The M-16 is also capable of launching 
a muzzle grenade, fired by the rifle's mechanism. 


A look inside the M-16 lightweight, automatic jungle rifle 
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Was my jamming unusual? I asked a 
range NCO, Sgt. Ernest Pittman Jr. 
“Yes,” he said. “I have seen the M-16 
firing almost every day for 18 months—up 
to 500 weapons a day, each rifle shooting 
96 rounds—and there have been very few 
malfunctions: jamming or other troubles. 
All were quickly cleared up.” This, of 
course, was under ideal range-firing con- 
ditions. 

The Army, after two years of battle- 
testing the M-16 in Vietnam, has just 
adopted it as a standard rifle in addition 
to the heavier M-14, now in general use in 
Europe. 

A Congressional team recently visited 
Fort Benning, Ga., to investigate reports 
of jamming in the M-16. They studied 
complaints and fired the rifle. Back in 
Washington, they gave the jungle-warfare 
weapon full approval. 

Why the Vietnam gripes? My investiga- 
tion indicates that the source as well as 
the cause of the complaints is the rifle- 
men whose guns jammed. Maybe they 
didn’t have enough training with the rifle; 
maybe they expected too much of the 
rifle and didn’t take proper care of it. 

I talked to more than a dozen combat 
veterans who had fought with the M-16 
in Vietnam. Only one had had a jam. It 
happened on a windy day when sand blew 
into the extractor. He cleaned it out in 
less than a minute and was back in busi- 
ness. That minute, of course, could mean 
the difference between life and death when 
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facing enemy fire in the Vietnam jungle. 

Keep the rifle clean. That’s the only 
way to make sure that the weapon (or 
any weapon) is always ready to fire. The 
M-16 breaks apart easily, like a shotgun, 
so that the job can be done quickly with 
an oily rag and a cleaning rod (which 


every rifleman should carry). A trained 
soldier can do it in total darkness by feel. 

The cleaning procedures for clearing 
up the most likely trouble spots were out- 
lined for me by Sergeant Major Frank A. 
Moyer, a weapons expert who has been 
in the small-arms field since 1936. 

The carbon problem. Carbon deposits 
from the high-velocity, high-temperature 
gases form around parts of the firing 
mechanism. If this gets too thick, there 
may not be enough force to move the 
bolt back and send it to pick up a second 
round after one has been fired. 'There's a 
jam. Pull the bolt back manually for suc- 
ceeding rounds. At the first opportunity, 
clean the carbon out, using cleaning sol- 
vent and a bore brush—standard equip- 
ment for every rifle-carrying GI or officer. 

Moisture is a deadly enemy. The M-16 
will fire soaking wet. But if it stays wet 
for any length of time, the moisture forms 
rust, causing the cartridge in the cham- 
ber to stick. One round will fire, but the 
cartridge won't eject. The next round is 
jammed. Pulling back the charging han- 
dle from time to time will withdraw the 
bolt and loosen the rust to permit firing. 
When not firing, you carry the rifle barrel- 


How the new shoulder weapon beats barrel jump 


` Muzzle climb on automatic fire is practically nonexistent in the M-16. 
The reason is illustrated in the drawings above. Straight-line design 
does it. A conventional rifle (M-14) has a stepped-down stock, 
which results in torque and barrel lift. At right, shown in actual 
size, are the short M-16 round and the bigger and heavier NATO 
M-14 round. The little one is deadlier at short range. 


down to let moisture drain out, keeping 
the firing mechanism dry. 

Too much oil causes trouble. Experi- 
ence has shown that many GIs put in too 
much oil on the principle that if one drop 
of oil is good, two drops are better. Not 
true. Too much oil in the firing mecha- 
nisms can form a cushion that slows up 
the firing pin so that it doesn't have 
enough impact to ignite the primer of a 
round. 

Faulty magazines. Admittedly the mag- 
azines are not as sturdy as they might be 
—certainly not as carefully machined as 
the rifle, or of the high-quality material. 
Magazines are expendable—and cut out 
like cookies. If used over and over, or 
stepped on, they can become dented or 
otherwise damaged. The result can be 
faulty chamber feed—and a stoppage. An 
improvement seems to be indicated here. 

One of the Green Beret combat vet- 
erans told me that he took no chances on 
this malfunction. Before going into com- 
bat he always fired two rounds from each 
of the magazines on his belt. If they 
worked, okay. He replaced the two ex- 
pended rounds. If there was any mal- 
function, he just discarded the magazine. 
Better to spend a few rounds than lose a 
life. 

Sometimes, because of the direct gas- 
flow system of the M-16 (as opposed to 
the gas-piston system of the M-14), the 
bolt may not have enough force to close 
on and chamber a round. А bolt-assist 


device takes care of this. Simply hitting 
the bolt-assist button with the heel of the 
hand forces the bolt forward into firing 
position. 

The high-velocity bullet. This is the key 
to the M-16's devastating impact on a 
target. The .223-caliber bullet is small, 
and produces its maximum effectiveness 
at short range—less than 500 yards. 

But short-range 15 exactly the type of 
war that is being fought by our rifle- 
carrying soldiers in the jungles of Viet- 
nam. The steel-jacketed bullet of the 
M-16 travels at such high velocity (about 
3,150 feet per second) that increasing 
supersonic shock waves accompany it (for 
short range). It is these shock waves that 
cause such brutal explosive damage to 
tissue, and make mush of internal organs 
when the target is a man. Also, the small 
bullet starts to tumble immediately on 
hitting a target. Result: It kills. 

I saw this dramatically demonstrated 
at a firing range near the factory of Colt 
Firearms, Hartford, Conn., manufacturer 
of the M-16. A large bullet, similar to an 
M-14 round, was fired at short range at a 
five-gallon tin filled with water—simu- 
lating a man's body. The bullet went 
through, leaving a small entry and exit 
hole—and the “enemy” possibly alive and 
capable of firing back. 

Then an M-16 was fired at a similar 
target. Its smaller bullet did not exit 
through the back. Its destructive force 


Continued on page 170] 
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"Rotary actuators" (arrow on arm, above) have ex- 
ceptional power-to-weight ratios. They could be used 
to open car doors or trunk lids, shift gears, serve as 
variable-rate springs for vehicle suspensions, hoist 
a dump-truck body, or elevate a crane jib. They re- 
semble bound books: A pair of square hinged plates 
enclose a stack of flat pouches made of rubberized 
fabric or nylon. The pouches, clamped along the 
hinge edge, are sealed together around the central 


portion of their mating surfaces, which have com- 
municating holes. Inflated with air or liquid, they 
expand uniformly to spread the plates. Capable of 
rotary, angular, or linear motion, the actuators can 
be paired along the hinge axis 180 degrees apart for 
push-pull action. Or two units can be mated in the 
same plane at right angles to each other for com- 
pound movement. Inventor is Dr. Dino Bousso of 
Oxford University, England. 


Multileg climbing jack with clever shifting-fulcrum 
lever action raises a flat off the ground with four 
strokes of the handle. The lifting pin swivels on a 
short bar with two pivoted nesting legs of different 
lengths on one end, three on the other. Legs are 
initially splayed out so only the shortest rests on 
the ground. Pushing the jack handle down raises 
car slightly and tilts rocking bar upward so that next- 


shortest leg, at other end, drops down to support 
weight. Pull up to raise the car further (first photo), 
and third leg, opposite, falls into place. Another 
push brings down the fourth leg (second photo), 
and a final push the fifth one (third photo). Jack is 
stable as two legs always support the car. Reversing 
sequence lowers car. Societe Crics R.V., 3 Rue 
Jean Jaures, 94 Creteil, France. 


International Showcase 


H ere are a few of the brightest brain- 
waves from 20 countries recently display- 
ed at the International Inventors Ex- 
hibition in Brussels. This was the 16th 
annual event staged in the Belgian capital. 

Inventions ranged from serious tech- 
nical breakthroughs to crazy gimmicks, 
all prepared with loving care. 

At the show, inventions are arranged 
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in national sections, organized and han- 
dled by a local group. In Britain, for 
example, it’s the Institute of Patentees 
and Inventors in London. 

The local groups screen all applica- 
tions from that country, select the most 
promising, and provide a comprehensive 
service for $67. This covers booth space 
at the show, care of exhibits, and answer- 


Illuminated umbrella has lights in tip and handle to 
warn motorists at night. They're powered by battery 
in handle, flashed with fingertip button. Georges 
Platteau, 40 Rue E. Beernaert, Ostende, Belgium. 
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Morse code sender permits an untrained person to 
transmit an emergency message by running a metal 
pen over the characters. The pen electrode is 
stroked evenly down channels having spaced-out 
metal strips to form the dit-dah characters, and 
specially set-up call signs. A monitoring buzzer also 
makes it a learn-by-listening code teacher. А. A. 
Begg, Box 3171, Durban, Natal, South Africa. 


for Inventors 


ing questions about them and forwarding 
inquiries to the inventor if he isn't pre- 
sent. 

The Belgian Patent Office gives each 
participant blanket protection against in- 
fringement at any time if his device 1s not 
already patented. The only additional 
cost to the inventor is transport for his 
model and personal expenses if he chooses 
to attend.— David Scott. 
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Traveling elevator gives high-level mobility for paint- 
ing walls and ceilings, and for other jobs. Platform 
is supported on two 10-foot uprights on a base with 
casters. You raise it by pumping two leg-operated 
treadles, Propulsion is by a hand-driven fifth wheel, 
steered from above through telescopic shafts. A 
hydraulic brake controls platform descent. Manu-Sur, 
1 Rue du Chemin-Vert, 93 Aubervilliers, France. 


Handy strobe wheel for tape recorders checks speeds 
at 175, 334, ог 71% inches per second. The disk is 
spun by a flanged pulley; if the running speed is 
correct a ring of stripes appears stationary under 
fluorescent light. Europatent, Aarhus, Denmark. 
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Our daring reporter tests 
the tiny Amphicar in an 


angry Mississippi flood—and 
both rate high on performance 


he assignment: Test the Amphicar— 
Ш that sporty little German import billed 
as "the car that swims.” Find out how 
she acts under really rough conditions. 

The Mississippi was slopping over its 
banks as I drove south in an Amphicar 
convertible. I had picked it up from its 
Minnesota distributor—Dick Holt of Hop- 
kins—and the 140-mile drive to the river 
town of Winona, Minn., was becoming 
tiresome. 'The Amphicar is not a luxuri- 
ous long-distance cruiser. Between 60 and 
ТО m.p.h., its rear sashays fearsomely. A 
roaring, four-cylinder Triumph Herald 
engine drowns out even the radio. A 
crosswise bar inside the seat back begins 
to thump the tailbone raw. And the piti- 
ful heater, though it sings mightily, is no 
match for chilling temperatures. 

I pulled into Winona sore, deaf, and 


= 


Gannon heads toward a flooded home with two pas- 


sengers. Their mission: Cut off electric power. 
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| Drove Through a Flood i 


chilled. Dikes lined the riverfront. Across 
the bridge from Winona, water had 
swamped the lowlands, tearing loose 
houseboats and  inundating summer 
homes. The tops of cars poked through 
the ocher liquid like wallowing turtles. 
But the water had risen slowly and every- 
one had gotten out in time. 

A side road wound down to the water 
—an easy launch. With photographer 
Bob Briesath beside me, I checked the 
seacock to make sure it was closed, fold- 
ed down the convertible top, pulled up 
the auxiliary door handles (to insure wa- 
tertight seals), and rolled to the water. 

We splashed in at walking speed. The 
wheels left the road and we floated free, 
bobbing sluggishly. I slid the four-speed 
road gearshift into neutral and pushed 
the prop shift forward. The props prompt- 
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Mission accomplished, the flooded-out girls hop 
back into the Amphicar for trip back to shore. 


Splash! and the Amphicar, with 
Gannon aboard, heads into the 
river to become a boat. 


By ROBERT GANNON 
PHOTOS BY BOB BRIESATH 


Reporter Bob Gannon drives his 
tiny Amphicar through the rough- 
est proving ground he could find — 
the flood-swollen Mississippi. The 
$3,000 midget amphibian acted 


. pretty much like an inboard cruiser, 


Gannon reports, except that the 
steering seemed a lot easier. 


PTS хы 


Who buys Amphicars? Fishermen, campers, explorers—a 
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Hybrid little vehicle cruising the flood waters proved a successful crossbreed, handily combir 


ly shoved us forward. The car (at 2,300 
pounds) acted much like a heavy inboard 
cruiser, except that steering—by the front 
wheels—seemed easier. 

I had already tried out the $3,000 car- 
boat at Carlstadt, N.J. There, Glen 
Flinn of Ranchero Motors, the U.S. dis- 
tributor, told me that the car should give 
at least 30 m.p.g on land (I got 28.5), 
and would consume between 11% and 1% 
gallons an hour afloat. 

* And you can run it at full throttle all 
day in the water without over-revving 
it," Flinn said. “The props are so de- 
signed that the engine can't go faster than 
84-percent maximum output." 

Splashing along New Jersey's torpid 
Hackensack River, I found the shift from 
car to boat, and back, easy, once I was 
convinced the thing would float at all. 
But the Hackensack is not the Mississip- 
pi in floodtime. 

In trouble. We found ourselves drift- 
ing casually sideways in the Mississippi 
current, toward a couple of trees poking 
up through the water 10 feet apart. I 
stepped on the brakes. Nothing hap- 
pened. That's not how you stop in water; 
you reverse the propellers. So I slammed 
in the clutch, rammed the shift into re- 
verse, and mashed down on the accelera- 
tor. The engine roared, but we kept drift- 
ing toward the trees. Wrong shift. I was 
trying to back up by wheel power. 

Again I slammed in the clutch and be- 
gan to pull back the prop lever. Too late. 
With a lurch and a soft crunch, we 
settled sideways against the trees, snub- 
bing the car's rubber side bumper. 

If I backed out, a headlight would 
swing against the forward tree. So I 
eased ahead, slid off the rearward tree, 
and started swinging around, the rear 
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drifting downstream. As soon as the car. 
turned parallel to the current, I eased 
into gear, giving just enough gas to steady | 
her, then pushed forward between the 
trees again. Easy. Fine control. The 
front wheels make ideal twin rudders. | 

Bob wanted to get a photo from а 
floating wharf, so I slurped up to it. Too 
late we noticed that the surface was 
laced with sticks, bottles, and branches. 
I came in from upstream, and the cur- 
rent wedged us tight amid the flotsam. 

As I backed out, odd smacking sounds 
came from the rear as bits and pieces were 
sucked into the props. The boat backed 
steadily, chomping through the mire. I 
wondered if the props would hold. То 
my relief, we slid out into open water. 
(Later I examined the nylon props in 
their little coves. Not even a nick.) 

Our day had been highly successful— 
a happy portent for the next day, when| 
we would try her in the Mississippi’s 
main current. The boat-car worked far 
better than I'd expected. Hybridizing 
two such different vehicles should have 
resulted in a grotesquerie, unsuitable for 
either's purpose. Not so. 

Credit for the engineering goes to Hans 
Tripper who designed the Amphicar inj 
Germany back in 1938, finally launched 
it in the U.S. in 1959. 'The car was good, 
but the management of his company 
wasn't, so after the vehicle's original 
splash, it all but disappeared beneath 
waves of public indifference. Then in 
1964, the company changed hands. Sales 
gradually spiraled. Today, according t 
Flinn, the U.S. has 9,865 Amphicar own- 
ers; the rest of the world, about 7,000: 

Who buys Amphicars? Fishermen, 
campers, explorers. Yachtsmen who use 
them as tenders. A realtor who sells is- 


t least one 70-year-old woman 
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ле abilities of a car and an inboard cruiser. 


lands. A 70-year-old lady who vacations 
off the coast of Maine and uses an Am- 
phicar because she's feuding with the 
ferry. The Essex County, N.J., Park 
Commission, which uses two as emer- 
gency vehicles on lakes. And President 
Johnson, who uses his to panic guests. 

Ray Bowe, an Amphicar salesman, mo- 
tored up the Hudson River to be the first 
man to drive a car, via canal, to Lake 
Champlain. He also motored from Miami 
to the Bahamas. *I was perfectly safe," 
he says, "but I was petrified." 

A couple of Frenchmen drove across 
the English Channel in 51% hours. For 
me, the Mississippi was rough enough. 

Our second day, we drove (by road) 
30 miles south to LaCrosse, Wis., where 
the flood was cresting. A couple of girls 
asked for a lift to their summer cottage 
to turn off the electricity and we spun 
out to what looked like a houseboat. 

When we'd brought them back (they 
never even got their feet wet), I eased out 
into the main current. I realized at 
once that this was much different from 
what we had known so far. The swirling, 
bubbling river hid weird crosscurrents, 
and the boat was twisted and rocked and 
swept out away from shore. 

Amid uprooted trees and timber from 
collapsed barns, I fought to keep the am- 
phibian under control. I succeeded in 
pointing her upstream, then floored the 
accelerator. 'Тор in-water speed is be- 
tween 10 and 12 knots. But the river was 
faster; slowly it pulled us backward. 

Danger ahead. "Look at that!" Bob 
shouted in my ear. A railroad bridge 
spanned the current, nearly touching the 
water. Dikes lined the river banks. 

We were trapped. The boat swept to- 
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Amphicar's horn, and running lights for watery road- 
ways, are mounted on top of hood. Sound of an 
under-hood horn would be muffled by water. 


Mini-amphibian's power is supplied by a rear- 
mounted, four-cylinder Triumph Herald engine. On 
land, it can cover about 30 miles on a gallon of gas. 


The twin props that drive the Amphicar through the 
water are so designed that the engine can't exceed 
84 percent of its maximum r.p.m. 
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Ihe new charged aerosol generator: 
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Diagram of working model of generator shows how 
charged aerosol is formed and blown across conver- 
sion space to collector electrode. In full-scale gen- 


tiny generator the size of a grapefruit 
A could be made to provide all the 
power your home needs—from the waste 
furnace heat now going up your chimney. 

This is the conclusion of physicist and 
inventor Alvin M. Marks, who recently 
patented a new way to generate elec- 
tricity without moving parts, magnetic 
fields, or expensive chemical reactions. 

The new generator requires only a 
jet of gas containing liquid vapor and 
the presence of an electric field that 
helps condense it into a fine, electrically 
charged mist or aerosol. 

What’s more, the little model aerosol 
generator shown here can be made so ef- 
ficient in converting heat energy to elec- 
tricity (up to 70 percent), that it prom- 
ises to make obsolete conventional ther- 
mal generating equipment, which has a 
top efficiency of 35 percent. Reason: It 
converts heat and kinetic energy directly 
to electricity. 

How it works. First consider a conven- 
tional generator. As the armature is 
turned, coils of copper wire are moved 
through a magnetic field. Free electrons 
in the wire experience a force from the 
magnetic field that pushes them along 
the wire, creating a flow of current. 
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Electricity from a Stream 
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GENERATOR HOUSING 
erator, gas-stream pressure will be increased by 


using steam instead of water to add heat energy. 
Voltage and current output go up with pressure. 


Similarly, there is a field and motion 
in the aerosol generator. 'The field is 
electrical rather than magnetic, but it, 
too, extends through space to impart mo- 
tion to electrons, which combine with 
atoms of gas to form negative ions. The 
motion is provided by the expanding gas 
itself. As it rushes through the field, 
a flow of current (ions) is established. 

There is, however, very little you can 
do with free ions unless you can move 
large numbers of them onto a conductor. 
This is where the aerosol comes in. Drop- 
lets of liquid condense out of the gas 
stream onto the ions and cover them. The 
charged drops of liquid are then caught 
up in the gas stream and deposited on 
a collector electrode to release their 
charges as useful electricity. 

The drawing of the model aerosol gen- 
erator above shows how the hardware is 
arranged. Anions (negative ions) are 
created within the field set up by the 
spike-shaped negative electrode and the 
positive nozzle. In the working model, a 
jet of air enters the generator, picking 
up water vapor. It expands and cools in 
passing from the small pipe into the 
charging chamber. Droplets of water im- 
mediately condense on the anions, ex- 
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Inventor Alvin M. Marks adjusts working model to 
iight neon letters (left). Output of model is about 
50,000 volts DC at 200 microamperes (10 watts). 


ploding into a fine mist through mutual 
repulsion. 

The energy of the gas stream carries 
the aerosol out through the nozzle of the 
positive-charging electrode and through 
the conversion space. Droplets are de- 
posited on the collector electrode to 
create a flow of electricity in an external 
load and back to the positive ground 
terminal of the generator. 

Something for nothing? While it looks 
as if the generator is producing some- 
thing for nothing, a close examination 
shows where and how the work is done. 
As charged particles shoot out of the 
nozzle, they create a “space charge." Ad- 
ditional particles run smack into this re- 
pulsive field. As they fight their way 
against it, they reach a high electrical 
potential, converting their heat and ki- 
netic energy to electricity. 

Finally, they reach the collector. With 
their kinetic energy gone, and at a much 
higher negative potential than the collec- 
tor, the charged particles are deposited 
around the walls of the collector. 

As the space charge gets greater and 
greater, nozzle pressure must be increased 
to overcome it. This is done by adding 
more heat energy to the liquid and gas 
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The tiny aerosol charging power (one microampere 
at 3,000 volts) is opposite in polarity to generator 
output and is supplied by different power source. 


flow—from an ordinary boiler-fired heat 
exchanger, for example. 'The heat energy 
is added primarily to the liquid, and it, 
in turn, heats the gas, causing it to rise 
in pressure. The voltage and current pro- 
duced at the collector rise with the in- 
crease in nozzle pressure. 

A practical generator. A full-size aero- 
sol generator, built under government 
contract, is being tested at Marks Polar- 
ized Corp., Whitestone, N.Y. 

Will it work? “We're sure of it," 
Marks says. “We're not sure of the pow- 
er output, but it will be from one to 
10,000 watts—we're hoping for 10,000." 


VOLTAGE SPACE CHARGE 

| CREATES 
CHARGED POTENTIAL HILL 
AEROSOL- 
FORMATION DISTANCE 
ELECTRODE ` 


COLLECTOR 


GAS FLOW 


CHARGING 9e 9 e-9 c.l REPELLING 
ELECTRODE A ELECTRIC 
| FIELD 
CHARGING ~ 1 LOAD | CONVERSION 
POTENTIAL > 


SPACE 


Real work is done: As space charge in conversion 
space increases, like-charged aerosol is repelled. To 
overcome "''potential hill," more energy is fed to 
generator to increase nozzle pressure, power output. 
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“i'd like 
to see them 
make..." 


DRAWINGS BY DANA RASMUSSEN 


A subtracting odometer on 
golf carts. Set it for dis- 
tance of the hole at a tee; 
rolling the cart to where 
the ball lay would give re- 
maining yardage.—H. S. 
Daniels, Portland, Ore. 


EN = 
FF | 
Windshield wipers riding top and bottom 
tracks. Each wiper would clear half the 
windshield, eliminating blind spots left by 
arcing wipers.—R. Maxfield, Shokan, N.Y. 


Fold-out supports in the covers of shop books, 
repair manuals, cookbooks. 'T'hey'd hold the 
book at a good reading angle on bench or 
counter.—A. E. Ortner, Brooklyn, N.Y. 


Everyone has his own pet idea of a gadget that he would 
like to see in general use. What's yours? We will pay $5 
for each one published. Please use Government postcards 
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Open-end wrenches with aratcheting (through 
120 degrees) handle. You'd reset the handle 
for each set of nut flats. Handy for tight 
spots.—A. H. Moesle, Brooklyn, N.Y. 


An electric clock unaffected by a power fail- 
ure or thoughtless plug pullers. А tiny 
battery would take over during current in- 
terruptions.—Richard Hahn, Rome, N.Y. 


only. Send to ILTS Editor, Popular Science, 355 Lexington 
Ave., NYC 10017. Write your name and address clearly. 
Contributions cannot be acknowledged or returned. 
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Ford cab converts from two- to four-passenger job 


at the flick of a finger—rear wall moves back 18 


Honest—these 
are pickups, too 


That is, they are 
dream designs of the 
ones on pages 54 to 57. 
The Ford, called the 
Ranger II, has an ul- 
tra-streamlined wind- 
shield made of special- 
ly tempered glass. The 
Dodge Deora (Span- 
ish for golden) is just 
as futuristic. Both are 
“styling exercises.” 


Dodge actually was a 


"38 PICTURE NEWS 


inches into truck bed and roof section extends as 


two additional bucket seats fall neatly into place. 


standard pickup until stylists got their hands on it. 
Features: trick-hinge doors, swing-away steering wheel, hidden tail lights. 


Jet flies on swept-forward wings 


Unlike any other airplane now flying, this 
rjet has wings that are swept forward instead 
of backward. 'The Hansa, made in Germany, 
Is a twin-engine passenger plane. The de- 
signers say that it handles just as nicely as 
a swept-back jet and is easier to control at 
low speeds. The conventional jet tends to 
get ornery as the speed drops off. 


Rubber bumper keeps its shape 


Here's the front bumper that 1968 GTO 
Pontiacs will carry: a dentproof, rustproof, 
synthetic-rubber job that can be color- 
matched to the car's sheet metal. It returns 
to its shape after a collision. Scratches and 
nicks can be repaired with a special kit. 
It weighs about what a steel one does. 
(For a look at a '68 Pontiac, see page 48.) 
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Stereo 


HOW THEY CAPTURE П 


By RONALD M. BENREY 
Electronics Editor 


PHOTOS BY ROBERT D. BORST 


There was a time when stereo sound 
meant exaggerated Ping-Pong-like musical 
effects. You carefully positioned yourself 
between two stereo speakers and heard 
the horns blaring from the left and the 
drums booming from the right, both flank- 
ing a silent “hole” in the middle. 
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Today, happily, stereo sound is syn- 
onymous with realism. When you listen 
to a modern stereo record, you get a sen- 
sation of depth as well as width. The 
hole-in-the-middle has been replaced by 
the illusion of a smooth wall of sound. 


And this aural magic has been accom-? 


panied by increased frequency range and 
less distortion. 

What's the secret? There are many, 
and therein lies an exciting tale. Come 
along with PS as we trace the steps in the 


1 


For peak fidelity: a different 
mike for every instrument 


Acoustic guitar: a Sennheiser Electric guitar: a Senn- 


condenser mike. heiser dynamic mike. 


| | и Bongo drums: a Telefunken U- Drums: a directional 
EE 47 dynamic microphone. Senheiser “shotgun.” 


birth of a brand-new stereo record: the 
latest Project-3 pop-tune album, titled 
Listen to Your Heart. 

We begin, naturally enough, in a re- 
cording studio, but first let's introduce 
the people at work. 

e The vocalists are a fast-rising group of 
eight men and four women who call Я Е ye 
‘ themselves the Kissin’ Cousins; they are 1 | «s 
accompanied by the 10-man Lew Davies | | 


Orchestra. Trumpet: a Church dynamic Vocalists: three U-47 dy- 
The producer is Enoch Light, the well- ^ microphone is used. namic microphones. 
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Seated at the master control console in the sound- 
proofed control room are (left to right): Julie Klages, 
assistant producer; Enoch Light, producer; and Rob- 
ert Fine, chief recording engineer. Photos on this 
and the previous page were taken in the sound 
studios of Fine Recording, Inc., NYC. 


* 


Performers are recorded on dual 35mm magnetic 
film recorders (above). Magnetic film, although su- 
perior to conventional magnetic recording tape in 
most respects, is not used universally in the record- 
ing industry because of its high cost: roughly 15 
times the price of magnetic tape. 


posee. 
pees, 


Film-recorded ‘‘takes"’ are transferred to two master 
disks—one for each side of the finished record—by 
a complex electromechanical, lathe-driven cutting 
head. The two cut masters are playable one-sided 
phonograph records, complete with lead-in and 
lead-out grooves and blank bands between tunes. 
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Stereo sound is born inside the 
soundproofed control room 


known orchestra leader and composer 
turned record maker. Before founding 
the Project-3 label, he produced scores of 
stereo albums for the Grand Award and 
Command labels. His assistant during 
this recording session is Julie Klages; the 
chief recording engineer is Robert Fine. 

Inside the recording studio, there’s no 
"left," “right,” or “middle”: The or- 
chestra is formed in a rough circle; the 
vocalists are huddled in a tight cluster off 
to one side. Both groups are surrounded 
by a forest of boom-mounted microphones. 

A different type of microphone is used 
for each instrument. The reason is that 
every microphone, no matter how high 
its price tag and quality, tends to add a 
small—but distinctive—trace of ''colora- 
tion" to the sounds it picks up. By ex- 
perimenting, audio engineers have de- 
termined which mike captures the sound 
of each instrument with the greatest 
fidelity. 

Blending voices and instruments. The 
outputs of the individual instrument 
mikes, and of the three mikes the vocalists 
sing into, are amplified separately and 
then blended together electronically—by 
a mixer-amplifier—to create three sound 
channels: left, center, and right. Later, 
these will be combined into two chan- 
nels—left and right—when the master rec- 
ord is cut. 

It's at this point that what we've called 
stereo sound is born: The producer and 
recording engineer, monitoring the mike 
outputs at ear-shattering volume, care- 
fully decide which instruments and which 
vocalists are placed on what channel or 
channels, and control the relative vol- 
ume of each. As each tune to be record- 
ed is rehearsed, these electronic variables 
are juggled and rejuggled until the de- 
sired effect has been achieved. This step 
18 crucial since it controls the seeming 
location of each instrument that you will 
hear when you replay the finished record. 

The three sound channels are record 
only during an actual “take.” From the 
control room, the signals are piped simul- 
taneously to two three-track, 35mm mag- 
netic film recorders. Magnetic film looks 
exactly like the photo film you load in 
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From lacquer master to finished records: an 11-step process 


L then sprayed simultaneously (above) by a two- 
nozzle spray gun, with solution of silver nitrate in 
ammonia, and with formaldehyde. The resulting 
chemical reaction deposits an ultrathin electrically 
conductive layer of pure silver on the surface. 


Nickel “second master" is pulled away from 

the silvered lacquer master—chromate bath 
prevents nickel from adhering to silver. The second 
master is a “negative” of the first. Now, through 
an identical sequence of steps, the second master 
is used to make a positive—the "mother." 


5 In a very important step, the stamper is placed 
on an optical alignment jig and the precise 
center-hole location found. The record is spun 
slowly in the jig and edge-tapped with a soft-faced 
mallet until the correct center-hole location is di- 
rectly beneath a punch. Then the hole is cut. 


Lacquer master is cleaned with a detergent, 
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Silvered master is first dipped in a dichromate 
solution and then placed in an electroforming 


tank (above). Electroforming is a process similar 
to electroplating, except that it is capable of higher 


precision. This step builds up a thick layer of pure 
nickel against the silvered master surface. 


ш. 
pr 


The mother is a pure-nickel copy of the lacquer 
master. It is test-played (above) to make sure 
that it is flawless, then used (by the same process 
described earlier) to make additional nickel nega- 
tives, called “stampers,” which will be used to press 
the finished vinyl-plastic records. 


Stamper's center hole is considerably larger 

J than the hole on the finished record, since it's 
designed to fit into a mechanical press. Here the 
stamper is mounted inside the record press over a 
round die. А second stamper, for the other side, is 
mounted on an identical upper die. 
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Automatic weighing machine 
dispenses the correct amount 
of heat-softened black vinyl rod 
(left, in photo). This is squeezed 
into a flat, roughly round "''bis- 
cuit," with a hole through its cen- 
ter, by hydraulic press (right). 
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Sandwich of bottom label, 

biscuit, and top label is built 
by worker inside the record press, 
As the press closes, hot water 
flows through the coils inside the 
dies, heating the stampers and 
melting the black vinyl. 


Melted vinyl flows between 
the two hot stampers, filling 
the grooves like waffle batter and 
forming a record. The two paper 
labels are literally welded into the 
vinyl. Cold water then cools the 
dies, and the record is removed. 


1 Flashing on record’s rough 

edge is cut off, the edge 
is smoothed, record surface is in- 
spected for obvious imperfections, 
and then (above) it is slipped into 
a paper sleeve and sent, via con- 
veyor belt, to the packaging area. 


1 f Fancy cardboard jacket is 

placed over the paper 
sleeve, and finally an outer pro- 
tective plastic film wrapping is 
vacuum-formed around the jacket. 
The completed album is now 
ready to go to your record shop. 
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your 35mm camera. But it’s covered with a coating of 
reddish-brown magnetic recording iron oxide instead of 
a photographic emulsion. 

Magnetic film is employed, rather than the far less 
costly tape, because of its superior characteristics— 
especially its much lower background noise level. 

The use of two film machines is a safety precaution 
that insures at least one perfect recording in case one 
recorder should fail during a take. The film recorders 
work in much the same way as conventional home tape 
machines, except that they have elaborate sprocket- 
equipped transports that engage the film’s edge perfora- 
tions. 

The master disks. The next step is to cut the master 
disks. As the film recorders play back the takes, the 
middle sound channel is split electronically, and the 
two halves are added to the left and right channels to 
produce two composite signals that are amplified and 
fed to the disk cutting head. This “backwards” phono 
cartridge is drawn across the spinning surface of a pre- 
cision-blank lacquer-coated aluminum disk by a com- 
plex lathe mechanism. The two channel input signals 
make the cutting head’s stylus vibrate and jump in the 
freshly cut spiral groove, to create the undulating pat- 
terns that your phono cartridge will convert back into 
electrical signals when you play the finished record. 
Two masters are made, one for each side of the record. 

The completed masters are playable one-sided rec- 
ords—but they are much too valuable to play. Instead, 
they are shipped to a stamping plant where they are 
used to make “stampers’—or molds—that will mass- 
produce the finished records by the thousands from 
“biscuits” of soft, black vinyl. 

The multistage process of master-to-stamper-to-fin- 
ished-record is pictured here and on the previous page. 
These photos were taken at the Sonic Recording Prod- 
ucts plant in Hicksville, N.Y., but similar processes are 
used throughout the record industry. B 
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This month's question for the Ask-Our-Computer service 


If you want a good lawn next 
year, you should start planning 
now. Here's the first step 


hen August comes, can the harvest 
moon be far behind? And with the 
approach of fall comes the perennial 
question: What can I do to improve my 
lawn? 

Not even our computer can answer 
this question completely, but it can give 
you an important head start by working 
out the most economical fertilizer mixture 
for your lawn. Of course, it will need a 
lot of information first, in the form of a 
detailed soil analysis. 

Here's how our Ask-Our-Computer 
service works: Just mail us a stamped, 
self-addressed envelope (legal size), and 
we'll send you a free questionnaire for 
you to fill in the pertinent data about your 
lawn soil. The questionnaire advises 
where you can get a sample of your lawn 
sol analyzed professionally (and inex- 
pensively). Generally speaking, this 
service is handled by local agricultural 


Mixture for My Lawn? 


colleges. An analysis takes a few days, 
and usually costs only a dollar or two. 

Return the completed questionnaire to 
us along with a one-dollar ($1) service fee, 
and our programer will feed the data into 
the computer. 

The August computer program (call- 
ed FERT?) carefully considers the min- 
eral deficiencies of your lawn revealed 
by the soil analysis, and balances them 
against several different popular fertiliz- 
er mixtures. The answer sheet that you'll 
receive will tell you which lawn-food for- 
mula 1s the best buy for your lawn, and 
will estimate the number of bags, per 
square feet of lawn, you will need to buy. 

Send your stamped, self-addressed en- 
velope to Ask-Our-Computer, Program 
#4, POPULAR SCIENCE, 355 Lexington 
Avenue, NYC 10017. 

Ask-Our-Computer is a new service 
and we would like to tailor it to your 
needs. If you have any ideas about a 
subject or problem that you feel would 
make a good Ask-Our-Computer pro- 
gram, please write them on a postcard 
and mail to Ronald Benrey, Electronics 
Editor, at the above address. 
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Component  ''blocks'' —there 
are several dozen in the set 
—cling magnetically to steel 
chassis (above). Each block 
(left) contains a different elec- 
tronic component: Picture on 
top of block tells you what's 
inside. You connect blocks 
by mating their side-mounted 
metal terminal pads. 
Completed circuit below, а 
three-transistor radio, is one 
of the projects in the instruc- 
tion manual. You can also 
use your own ingenuity and 
design circuits from scratch, 
using the set as an experi- 
mental breadboard. Price of 
kit hasn't been announced, 
B but will be close to $50. 
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Electronic 
“Dominoes” - 
Make Circuit 
That Really 
Work 


F seconds you can snap to- 
gether a transistor radio, an 
amplifier, a photocell relay, 
and more than 100 other func- 
tional circuits with this set of 
electronic building blocks. 
Each block contains a single 
electronic component. The 
set includes transistors, diodes, 
resistors, capacitors, switches 
—in short, a complete selec- 
tion of the “stuff” electronic 
circuits are made of. 

The secret of the set's ver- 
satility lies in tiny button 
magnets built into every block. 
These hold the blocks in place 
on the set's steel chassis, and 
press the adjacent blocks 
tightly together to assure good 
contact between the metal 
terminal pads on the side. 

The detailed pictorial in- 
struction manual supplied 
with the set illustrates the 
circuit layouts of the projects 
you can wire. Just duplicate 
the illustration on the bread- 
board, and you have a work- 
ing circuit. 

The set will be available 
this fall from Raytheon, Inc., 
Lexington, Mass. 02173. 


BUILD THIS 
Speaker Switch 
for Solid-State 
Stereo 
Amplifiers 


By RONALD M. BENREY 
PS Electronics Editor 


М... an easy-to-build loud- 
speaker selector switch box that's 
specially designed to work with 
| solid-state stereo amplifiers. 
You'll use it to select either— 
or both—of two pairs of speak- 
ers connected to your amplifier. 

Make-before-break switches as- 
sure that your amplifier's output 
terminals are never left unload- 
ed—a condition that will damage 
many transistor amplifiers. 

A unique channel-selector 
switch lets you turn off either of 
the channels temporarily to 
make tests. In this case, resis- 
tors R1 and R2 act as dummy 
loads. Keep volume moderate 
to avoid damaging the resistors. 

Building it. Wire the compo- 
nents as shown in the pictorial 
| diagram; use an aluminum mini- 
box as a chassis/cabinet. 

Label the switch positions ac- 
cording to the following chart: 

Switch +1—Channel Selector 


POSITION FUNCTION 

1 Right only 

2 Left only 

3 Both channels 
Switch +2—Speaker Selector 
POSITION FUNCTION 

1 “B” only 

2 Both 

3 "A" only 


Note: Speakers A and B must 
both be eight-ohm or 16-ohm; do 
not use four-ohm units. 
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PARTS LIST 
RI, R2—10-ohm, 10-watt, Tl through T9—terminals 
power resistors on two seven-point 
S1, S2—4-pole, 3-position, screw terminal serine 


ole, 3-positioi теш m Г 
en tiia, By d c ( make- Misc.—3"x4"x5" aluminum 
before-bregk) rotary _ „minibox, two knobs, 
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With dollars as ballots, Sears 
customers have voted this 
outfit the one they like best 


icking out the boats we test for you 

is no eenie-meenie-minie-moe busi- 
ness. Generally, we search out the newest 
boats and choose the most interesting 
one to put through its paces. Sometimes 
we pick a high-horsepower package in- 
stead of a boat. Or a combination, a bril- 
liant marriage of hull and horsepower 


What's а *''tri-hull"? Actually, it's one hull with three 
separate “keels.” Main keel is flanked by two outer 
ones. Result: stability and a smooth-ride. 


with 28 horses (above), she's planing 


well; a 45-hp. engine makes her a hot rod. 


"Most Wanted" Fishing 


that can be depended upon to take you 
across rough lakes or chunks of the big 
Oceans. 

This time, we decided to do something 
different. 

We went to the nation's largest mer- 
chandiser—Sears, Roebuck—and looked 
for a boat, motor, and trailer combination 
that had been voted number one by 
boating families in the most meaningful 
election there is: The ballots had pictures 
of George Washington on them. 

The winner was a 14-foot triple-hull 
fiberglass boat, powered by a 28-hp. out- 


For power, middle-range 28-hp. is a good all-round 
choice, but the 14-footer handles well with anything 
from a small fishing motor up to a 45-hp. job. 


Voted No. 1 rig by sales volume: the 1414-foot Tri-Hull with 28-hp. motor, single-axle trailer. 


amily, and 


board, trailed on a single-axle rig with 
750-pound carrying capacity. 

True, it was not the fastest boat on the 
lake. But look at all the other things it 
had going for it: 

All kinds of versatility. The Tri-Hull will 
do anything you have in mind. I like 
speed and spray, and it certainly gives it 
to you. It will handle up to a 45-һр. 
motor, and deliver speed enough to make 
you think you're winning the Miami-to- 
Nassau race. Yet the sure-footed triple- 
keel hull will keep you from coming to 
grief at these high speeds. With any mo- 
tor from the 28 on up, you have plenty of 
power to get a skier up in a hurry. If your 
favorite skier has taken on a little weight, 
simply add a little corresponding muscle 
on the transom with more hp. With the 
maximum 45, you'll be able to get 'em up 
—from 12-year-olds on up to your more 
husky colleagues. 

This boat gets up on plane well, rides 
level, and takes sharp turns without tears. 
You can sit on the gunwale and dangle 
your feet in the water, or dive from the 
sides or bow without causing the rest of 
the family to squeal with fear of capsizing. 
And should your family picnic be visited 
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un Boat 


By JIM ROE 
PS Boating Editor 


Gia 


Almost as stable as a dock—that's the little Tri-Hull. 
This is a great boon if you're a stand-up fisherman 
who likes to do his fishing off the bow. 


arent 
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Steering station is center mounted and con- 
trols are easy to reach and uncomplicated. 
Driver's weight is forward to balance the 
weight of motor and fuel at the transom. 


SPECIFICATIONS FOR TRI-HULL 


Overall length bed 14'6 
Maximi DESI uuu cs na wetted’ Cà к» ix ea BS 
Maximum пий depth агра оа 2:22:24 
Vransom Height: zu cir ow; LEE Gib i NOU 0 
Freeboard (anii aes ,20"-21 
Load Capacity .950 Ib 
Weight Mm SRE SUG GUS BM ОСЫ 300 Ib 
MAKE Fi socn ge кт wees ша айг ыш 45 
Running lights 6 лл т S extra 
DEBE 2. Lh xoxo ou BL ae pens B comin а $440 
with steering console ................ .$498 
SPECIFICATIONS FOR TRAILER 
ТЕНЕТ MN оа е nape deerme es 750 Ib. 
FERE runc tre nice. s dnx Ee channel steel 
SUSPENSION uus su ёл юж exiens tilt-bed auto-type 
FIC quo vu Bs PT MERIC BE D SE UY CIN WE 


Molded bow seat creates storage space be- 
neath for life jackets and makes stand-up 
platform for fishing from forward end of 
boat. There's foam flotation under floor. 


а 


by the inevitable rain and wind, you will once 
again be happy you have the stability of the 
triple-keel hull. 

Rodman's delight. Fishermen tend to think this 
boat was designed just for them. I am no threat 
to the nation's fish population, but I can under- 
stand the charm this boat has for the angling set. 
It's a handy sort of craft to trail, launch, and re- 
cover at remote locations. You don't need too 
fancy a launching ramp for this one. 'The shallow 
draft of the Tri-Hull makes for easy launching 
from the shore, and lets you move into rocky and 
sandy areas that might mean trouble for a craft 
of deeper draft. It's plenty big for a group of 
three or four men (load capacity is 950 pounds), 
yet not at all too big for two tried and true fish- 
ing companions. Fishing over, roomy stowage 
under the gunwales keeps rods from underfoot. 

You don't need a large motor, since this is a 
boat that will perform with almost anything— 
from 71% horses on up through the 45. And the 
transom is wide enough to hold a medium-horse- 
power “get-there’” motor and a small trolling 
motor mounted alongside it. The uncluttered and 
completely open cockpit gives you good air space 
for either sit-down or stand-up casting from sev- 
eral locations, including the extreme bow end. A 
fisherman can move around, too, without tipping 
the boat so much that it scrambles the contents 
of the tackle box. 

The same stability that lets a fisherman really 
fight a big one is fine insurance when there are 
youngsters in the family. And there’s plenty of 
foam floatation under the floor—enough to keep 
the boat afloat even though it is completely 
awash. 

All these talents for fishing, family sport, and 
hot-rodding hardly mean this is a do-anything 
boat. It’s a sturdy and stable craft, but it is only 
141% feet long, and has a transom height of only 
16 inches. Though it is a forgiving boat, don’t 
ask the impossible of it. I consider it a fine and 
useful craft for “normal” lake, river, and shore- 
line use. By this I mean moderate wind and sea 
conditions, and moderate loads. 

You can overload any boat. I've seen 36-foot 
inboard power cruisers so overloaded they actual- 
ly wallowed across a harbor. It's easier to over- 
load a 14-footer, and overloading a boat is one of 
the more successful ways to get your name in the 
papers. 

Properly powered, properly handled, properly 
loaded, and in any reasonable waters, this boat 
will deliver more than its share of honest recrea- 
tion and ask for little. 

Maintenance? That’s the beauty of fiberglass. 
Soap and water keeps it gleaming. E 
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Here's the latest in Popular Science's series for the car owner 
who doesn't have a very clear idea about what goes on under 
the hood—but would like to learn. Knowing g your car will save 
you money and add to your driving pleasure and safety. 


ys of Keeping Your Car in Tune 
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FOURTH OF A SERIES: 


Malfunctions in the cooling system can 
have the strangest causes. Here's how you can 
prevent overheating and keep your ''cool" 


By HERB CARRIER 


E... overheating may be the 
worst thing that will happen to 
your car this summer. Before you 
set out on à trip, a 20-minute in- 
spection of your engine's cooling 
system can save you from cooling- 
system failures. You need no spe- 
cial tools to do a first-class job of § 
preparing the system for the hot- | 
test driving conditions . you are 

likely to meet. 
Unless you are driving a 
башпы Pp 


" os brin 
Being caugh twi ith RTT ир , 

Е; nd your cooling system « wn 
| an unpleasant e experience. £ 
| Tweed. minutes of simple, | 
maintenance—a preventive f 
check of all possible causes of f 
overheating—can keep you out ` 


of this unhappy picture. 
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WATER PUMP 


RADIATOR 


Volkswagen, Corvair, or other air-cooled 
vehicle, the cooling system packs about 15 
to 20 quarts of coolant (usually a mix- 
ture of antifreeze, water, and rust inhib- 
itor). Ideally, the engine will run hot 
enough to assure good combustion, cool 
enough to prevent overexpansion of af- 
fected metal parts, breakdown of lubri- 
cating oil, and seizure of any moving 
parts. This temperature band is usually 
between 125 and 250 degrees F. 

An engine-driven pump circulates the 
coolant through the engine (where it 
picks up heat), then through the radiator 
(where it gives up heat). A fan assures 
adequate air flow through the radiator. 

Hoses conduct the coolant between en- 
gine and radiator: lower hose from radia- 
tor to engine, upper hose from engine to 
radiator. A thermostat automatically 
controls rate of flow. In most engines, 
the stat is closed until the coolant reaches 
180 degrees, to promote quick warm-up. 
It is wide open above that temperature to 
permit full coolant flow. 

Tokens of trouble. If your cooling sys- 
tem has been neglected, your engine will 
give you a clue to the care it craves. 
First, of course, the engine could be run- 
ning hot under normal driving condi- 
ions. Your car's temperature indicator 
will tell you—particularly if you have a 
scale-and-pointer gauge. 

It's not uncommon for a hot engine to 
“run-on” after the ignition has been 
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Liquid flow in a typical V-8 cooling system 
is from top to bottom in the radiator (al- 
though you'll find cross-flow radiators in 
many new cars). The water pump pulls 
the coolant from the radiator's lower tank 
and sends it into the block. It circulates in 
the jackets and flows forward through 
passages in the engine head. 


Stamped number on the radiator 
cap indicates the pressure under 
which the cooling system operates 
(cap above shows 13 pounds per 
square inch). Always use the man- 
ufacturer's recommendations when 
replacing cap; never use cap with 
damaged gasket or no gasket. 


turned off; deposits inside the cylinders 
have become hot enough to ignite the 
air/fuel mixture without a spark. Sharp, 
metallic rapping sounds under accelera- 
tion can often be traced to inadequate 
engine cooling, since higher operating 
temperatures normally require higher- 
octane fuels. 

If your engine stalls on a hot day and 
refuses to start, it could mean the engine 
15 running hot enough to start gasoline 
boiling in the fuel pump, fuel lines, or 
even in the carburetor. Liquid gasoline, 
changing to a vapor (boiling) before it 
gets into the engine, “locks” the fuel sys- 
tem, since pumps cannot pump vapor. 

Why they overheat. Diagnosing a 
chronic case of overheating can be tough. 
A list of all possible causes could be as 
long as your car's tailpipe: Retarded ig- 
nition timing [see PS, July] exposes the 
cylinder walls longer to the heat of com- 
bustion; clogged radiator tubes and en- 
gine coolant passages prevent adequate 
coolant circulation; a thermostat stuck 
in the closed position won't let coolant 
out of the engine; a slipping fan belt or 
an internally damaged water pump re- 
duces circulation; a slipping fan belt also 
means inadequate air flow through the 
radiator. 

A leaking cylinder-head gasket can 
raise engine operating temperature be- 
cause it lets hot exhaust gases enter the 
coolant. Lower radiator hoses that are 


ho we 


Wait for the engine to cool down before 
removing the radiator cap. Otherwise, 
boiling water spouting up in a geyser can 
cause burns on your face and hands. 


soft enough to collapse under water- 
pump suction can shut off coolant circu- 
lation. A soft hose is particularly diffi- 
cult to trouble-shoot, because it may ap- 
pear normal when the engine is shut 
down or idling. 

Using the wrong engine oil, especially 
heavy grades, can increase internal fric- 
tional loads. Heavy road grime on an 
engine block can act as an insulator, pre- 
venting air cooling of the engine's 
exterior. Restricted exhaust systems 
(plugged mufflers or stuck manifold heat- 
riser valves) overheat an engine by pre- 
venting quick escape of the hot exhaust 
gases. And the list goes on and on. 

Fortunately, really tough-to-trouble- 
shoot cooling-system problems are 
comparatively rare. The following sim- 
ple cooling-system inspection-and-main- 
tenance procedure, designed to be per- 
formed twice a year, will keep serious 
overheating problems to a minimum. 

Remove the radiator cap. Begin inspec- 
tion by removing the radiator cap while 
the engine is cool. Check the coolant 
level. It should be about 2" below the 
top of the filler neck on the radiator. If 
the coolant looks dirty and rusty, the 
system should be drained, flushed, and 
refilled with recommended coolant. То 
drain the coolant, open the petcock on 
the bottom of the radiator. Caution: 
Some petcocks have a left-hand thread— 
you must turn the wingnut clockwise to 


The thermostat fits in a housing on top of the front end of the 
cylinder head. The upper radiator hose connects to the cast 
fitting on the thermostat housing. The thermostat is closed 
when the engine is cold, opens as the engine warms up. 


open it. Run the engine until it reaches 
normal operating temperature to facili- 
tate draining the block. Avoid overheat- 
ing the engine. Use a good commercial 
cooling-system cleaner to flush, following 
the maker's directions. 

If the coolant looks clear and clean (it 
may be blue, red, or green in color de- 
pending on the antifreeze used), dip a 
clean wooden dowel into the coolant. Re- 
move the dowel and check for droplets of 
oil. Any signs of engine oil or transmis- 
sion fluid in the coolant can mean serious 
problems and call for professional help. 

Also check the oil dipstick for drop- 
lets of water. Water in the engine oil 
can be caused by a defective cylinder- 
head gasket, improperly tightened head 
bolts, or warped head or block gasket 
surfaces. Coolant in the engine oil also 
calls for a pro. 

Inspect the radiator cap. Modern en- 
gine-cooling systems are designed to work 
under pressure. А number (6, 8, 13, 15, 
etc.) stamped on top of the cap indicates 
the pressure the cap will retain in the 
system when your engine is warmed to 
normal operating temperature. Tempera- 
ture and pressure determine the boiling 
point of water. Water boils at 212 de- 
grees F. at sea level (14.7 pounds per 
square inch of atmospheric pressure). 
Every extra pound of pressure raises the 
boiling point three degrees. А cap that 

Continued 
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Adjusting fan-belt tension is a simple job. You just 
move the alternator's mounting bolt in the slotted 
bracket that holds it. Retire a belt showing wear. 


holds the cooling-system pressure to 10 
pounds, for example, keeps the system's 
water from boiling until it reaches 242 
degrees F. 

Check the rubber-type gasket on the 
underside of the cap for damage that 
would prevent a good seal between the 
cap and the radiator filler neck. Check 
the seat on the filler neck, too, for nicks 
and dents. 

The overflow tube. Next, inspect the 
small tube that runs from the side of the 
radiator filler neck to the bottom of the 
radiator. The pressure cap has a valve in 
it that opens when cooling-system pres- 
sure is excessive. This “high pressure" 
escapes via the overflow tube. If the 
tube is blocked, pressure build-up can 
burst radiator seams or blow hoses. 

The thermostat. If you suspect a mal- 
functioning thermostat, remove it and 
place it in a bucket of hot water. Use a 
household thermometer to check the tem- 
perature when the thermostat opens. For 
most engines, this should be about 180 
degrees. 

Exhaust system. Spray the heat-riser- 
valve shaft with an approved “automatic 
choke cleaner" while you jiggle it to 
make sure it is free to open and close 
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when it should. Never use oil on this 
shaft—the oil will carbonize from the 
heat and make the valve stick worse. 

Inspect “software.” The most vulner- 
able parts of a cooling system are the 
hoses and fan belt. Sudden failure of 
either can bring your horsepower to a 
steaming stall. Unfortunately, hose and 
belt wear is usually from inside out. 
Simply looking at the outside of the radi- 
ator hose or the top side of the fan belt 
will tell you little of their condition. 

To check the belt, grasp it midway be- 
tween two pulleys and roll it over. If 
you see cracks or sections of missing belt 
material, the belt has earned an honor- 
able retirement. 

To remove a fan belt, loosen the bolts 
that secure the generator (or alternator) 
to its mounting bracket. Push the gen- 
erator toward the engine to relieve all 
belt tension. Then lft the belt off the 
pulleys and over the fan. 

To install a new belt slip it over the 
fan and onto the pulleys. Wedge a tool 
(a hammer handle works fine) between 
engine block and generator. Using this as 
a lever, carefully reposition the generator 
until the fan belt will deflect about 14 
inch when pushed downward with your 
thumb midway between two pulleys. 
Tighten bracket bolts to maintain adjust- 
ment. Readjust the belt tension after a 
couple of weeks of service. 

Other software parts to check are the 
hoses (including heater hoses). To check 
a radiator hose, squeeze it as tightly as 
you can between a thumb and two fin- 
gers. If it feels soft and spongy, you need 
a new hose. If in doubt, replace it. A 
lower radiator hose that collapses under 
high suction from the water pump will 
look okay when the engine is not run- 
ning. If it feels firm, look closely for 
small checks and cracks while you 
squeeze it. Even small checks mean the 
hose should be replaced. 

The final step is to clean away all the 
bugs, dirt, and popsicle wrappers from 
the radiator core. A household whisk 
broom will brush away most of the crud. 
Follow by squirting water from your 
garden hose through the radiator, squirt- 
ing from the engine side of the radiator. 
Radiator-core cooling fins bend easily; 
don't get reckless when working around 
them. Р 
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А convertible plane апа... 


The word “convertible” has 
taken on a new meaning these 
days as aircraft engineers make 
helicopters out of fixed-wing ma- 
chines. In this unusual shot of a 
Ling-Temco-Vought XC-142A, 
built for the armed services, the 
wings are turning on pivots for 
forward flight after the propellers 
were pointed straight up for ver- 
tical takeoff. Plane carries 32 
soldiers or four tons of cargo. 


Jet-propelled boots designed for space 


Shoes that are out of this world—to get real corny 


...aconvertible snowmobile 


Another kind of convertible is about it—have been designed for U.S. astronauts. 
more down-to-earth. This one is They're jet-propelled. Used in extra-vehicular activ- 
a snowmobile converted by kit ity, they will leave the astronaut’s hands free for 
into a watermobile. Pontoons, repair or other tasks outside his spacecraft. An inde- 
gears, and belts make the transi- pendently controlled 215-pound-thrust jet is installed 
tion. The kit is manufactured by in each sole. The astronaut has only to flex his toe 
Aqua-Dapt, Ltd., Montreal. The downward to turn it on. NASA's Langley Research 
hybrid craft can do 15 m.p.h. Center, Hampton, Va., devised the shoes. 


А new w-h-o-o-s-h car from Italy 


This tasty mechanical item from Italy's Fiat 
factory has a top speed of more than 125 m.p.h., 
and that's due to a lot of sophisticated in- 
nards. The V-6 engine has four overhead cam- 
shafts, three dual-barrel carburetors. The Dino 
Coupe, as it is known, also sports an all-syn- 
chronized, five-speed transmission and no-spin 
differential. It's 15 feet long. 
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Take the Scottish Scamp, for example. It gets the miles. All the space above is needed for the stand 
equivalent of 170 m.p.g.—and is recharged each 20 lead-acid batteries to power the Scamp's 1,000 poung 


Who Said *Electric Car"? 


. . . they're crawling out of the woodwork! 


= 


= 


Markette, above, is proposed by Westing- 
house. Power: 12 six-volt batteries. 


"р EO ^ arn ^ = r E 


The one-and-only Hanesmobile was built by Francis P. 
Hanes, a Vicksburg, Miss., electronics engineer, and D. C. 
Blake, a friend. At right is its 50-amp battery, one-hp. 
motor. The ticket writing is a gag. 
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his photo shows the trunk open and 12-volt The Allectric popped up in Cincinnati. It can go 50 miles 
action of propulsion battery above spare tire. at 50 m.p.h. before it has to be recharged. 


What's all this hullabaloo about inventing of them cruise at about 30 m.p.h. They can't 
an electric car as an answer to air pollution go more than 60 miles without recharging. 
by gasoline engines? There are plenty of Worst of all, the batteries practically double 
electrics. Just look at the ones here. There their weight. But judging by these exhibits, 
must be a catch somewhere. There is. Most they certainly have their champions! 


ces 


British BMC Mini electric has two foot controls— Mini-drive system is elaborate. “Regenerative brak- 
go and stop. There's a state-of-charge dial. ing" recharges batteries as you push a pedal. 


And, hey! Look at this 
British vest.pocket elec- 
tric (left), the Peel Trident. 
Range: 40 miles. 


How did this thing 

get in here? 

One guess as to what it is. 
If you think it's a 1908 
Baker Electric, you're 
right. It belonged to the i i 
King of Siam. | == 
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TWICE THE POWER PER CUBIC INCH 
The Go-Go Engines Tha 


How do they get the horses? 
Two-strokes have clever porting, 
four-strokes have high-precision 
valve gear, all have revs, revs 


By ERIK H. ARCTANDER 
DRAWINGS BY RAY PIOCH 


ox inside the latest crop of motor- 
cycle engines and you'll discover ап 
amazing variety of ways to convert 
gasoline vapor into wheel-turning power. 
Actually, there's been no rash of new 
inventions; designers have been creating 
ingenious reciprocating internal-combus- 
tion engines for 80 years now. 

The basic types of motorcycle engines 
described here are either gradual refine- 
ments of veteran power plants or mass- 
produced versions of once-exotic rac- 
ing machinery. Both routes have been 
so successful that the output of 
motorcycle engines has far outstripped 
that of automobiles. The sampling of 
nationally distributed, high-performance 
bikes in the table farther on lists mills 
producing between 0.9 and two horse- 

Continued 


PISTON-PORT TWO-STROKE SINGLE 


Transformed from pussycat to tiger, the piston-port two-stroke engine 
— shows detail improvements in the single-cylinder layout. As the piston 
T rises toward top dead center, it creates a vacuum in the crankcase be- 
low and its skirt uncovers the intake port. Air-fuel mixture from the car- 
| buretor passes through the intake port into the crankcase. Meanwhile, 
the piston compresses the previous charge above it, the spark plug fires 
== the mixture, and the piston is driven downward. 
e On its downward trip, the piston crown first uncovers the exhaust 
port, shooting burned gases into the exhaust pipe. Just a bit later the - 
Ш. ¥ | piston uncovers two transfer ports as well, and the fresh charge, com- 
PORT ш /[ CC — TRANSFER pressed by the bottom of the downward-moving piston, swirls up out of 
= ÉL. PORT the crankcase through the transfer passages and into the combustion 
chamber. Reversing direction at bottom dead center, the piston again 
slides upward, closing transfer and exhaust ports and opening the in- 
take port to start another combustion cycle. 


DIRECTION OF ROTATION 
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HARLEY-DAVIDSON 
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ROTARY-VALVE TWO-STROKE 


A metal disk rotating at the end of the crankshaft of the rotary-valve two- 
stroke, instead of a normal intake port, controls the movement of gasoline 
vapor from the carburetor to the crankcase. 

A segment of the valve disk is cut away so that a fresh charge begins flow- 
ing into the crankcase as the piston starts upward on its compression stroke; 
the charge stops flowing soon after top dead center. The asymmetrical intake 
timing lets more charge in while the exhaust port is closed and less charge in 
after that port opens than a piston-controlled inlet port, which must stay open 
an equal interval before and after top dead center. 

Transfer and exhaust ports are piston-controlled as in a classical two-stroke. 
Absence of an intake port in the barrel of this engine makes possible a third 
transfer port that further speeds each fresh charge from crankcase to cylinder. 
Pistons are 180 degrees out of phase as in the piston-port twin. 


o MA DIRECTION 


ROTARY VALVE м6 OF ROTATION 
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power for each cubic inch of piston dis- 
AJ NE placement. 
= Breeding tigers. Two-strokes, those 
-— simple little engines that produce a pow- 
==, er stroke for every revolution, have been 
——— getting the most design attention. Until 
recently, poor thermal and volumetric 
efficiency relegated two-strokes to pussy- 
cat status among cycles, despite their 
theoretical advantage of a power stroke 
every revolution. The Japanese makes, 
with Yamaha in the lead, have turned 
them into tigers by substituting rotary 
valves for intake ports, pairing two cyl- 
inders, adding larger carburetors and 
tuned exhausts. They’ve even provided 
separate oiling systems to end the nuis- 
ance of mixing oil with the gasoline. 

The Spanish-made Bultaco, with a 
piston-port single, competes handily, 
though its only embellishments are a 
crankcase deflection plate, L-shaped 
7 Dykes-pattern piston rings, and a tuned 
CRANKPIN exhaust. Puch-Allstate’s split-single, 

though as elaborate as anything made in 


Japan, has been made in Austria for sev- 
SPLIT-SINGLE TWO-STROKE eral decades. Volumetric efficiency—good 


There’s a single combustion chamber in the 
split-single, but two bores, two pistons, and 
two connecting rods. Offset on the same MSHA: СЕЕ ROCKER ARM 
crankpin, the rods cause the pistons to ~ uc aS 

move so that they are even at top and bot- 
tom dead center and out of step in between: 
this permits an asymmetrical port timing. 
A fresh charge rushes into the crankcase 
while the previous charge is being com- 
pressed. The rear piston uncovers the trans- 
fer port before reaching BDC and feeds a 
fresh mixture into the combustion chamber. 
At TDC, with both pistons on top, the plug 
fires. About halfway down, the forward 
piston uncovers the exhaust port. TIMING SHAFT — 


wl WG 


FORWARD 
PISTON 


OHC VERTICAL-SINGLE 


To drive a single overhead camshaft the OHC vertical single 
four-stroke uses a timing shaft with spiral bevel gears at each JEN - : | 
end. The bottom gear meshes with a pinion on the right end of "P" S BEVEL GEAR 
the crankshaft and the top gear meshes with a bevel gear on ! ~ - 
the camshaft. Inlet and exhaust cams on the camshaft nudge 
two rocker arms in sequence. Each arm pivots against a valve 
stem, opening the valve. As the cam lobe rotates out of con- 
tact with the rocker arm, pressure from a hairpin-type valve 
spring pushes the valve stem down and closes the valve. 
Ignition comes from a set of breaker points opened and 
closed by a cam on a spindle geared to the same crankshaft 
pinion that turns the timing shaft. A flywheel alternator turned 
by the left end of the crankshaft generates juice. The single, 
domed piston rides up and down on the end of a connecting 
rod made fast to a pin between two central flywheels. 


CRANKSHAFT GEAR 
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PUSHRODS 


The pistons of the OHV flat-twin four-stroke move 
in and out simultaneously in horizontally opposed 
cylinders; the cylinders are fired alternately. 

A two-throw crankshaft is mounted fore and aft 
and drives an oil pump, generator, and camshaft 
through gears. The camshaft, in line above the 
crankshaft, operates four overhead valves through 
pushrods and rocker arms in the usual four-stroke 


filling in of fresh charge and scavenging 
of exhaust gas—rather than high revs or 
a high compression ratio, is this engine's 
strong point. 

The split-single has one combustion 
chamber but two bores. One connecting 
rod rides on the crankpin, but the other 
is attached eccentrically. On a down 
stroke, the fresh charge spurts into the 
rear half of the cylinder, over the cylinder 
divider, and down into the combustion 
chamber. This fresh charge drives the 
burned gases out of the exhaust port. 
Starting upward, the forward piston again 
takes the lead and closes the exhaust port 
before the rear piston closes the transfer 
port. Thus a fresh charge continues to 
flow into the combustion chamber after 
the exhaust port is covered, lengthening 
the filling period and preventing loss of 
any of the fresh charge out through the 
exhaust port. 

He went thataway! Modern advances in 
metallurgy are as important as mechani- 
cal developments in making today's two- 
strokes go faster. Deeply finned cylinder 
heads and barrels are usually of alloyed 
aluminum, the barrels either lined with 
iron-alloy inserts or their bores chrome- 
plated. Pistons and rings are of iron al- 

Continued 
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sequence. Нетіѕрһегіса! combustion chambers are 
common. 

A magneto on the front end of the camshaft sup- 
plies ignition voltage to a high-tension coil through 
cam-operated breaker points. Each cylinder has its 
own carburetor, supplied with air from a common 
air cleaner. 

BMW's R 669S is a typical OHV flat-twin engine. 


TWO-STROKE TWIN 


A separate carburetor and exhaust pipe for 
each cylinder mark the piston-port two-stroke 
twin, Pistons are connected 180 degrees apart 
to a single crankshaft to let the cylinders fire 
alternately for greater smoothness. 

Few two-strokes still require oil mixed with 
the gasoline, Separate oiling systems give four- 
stroke convenience, and prevent bearing fail- 
ures at high r.p.m. Rotary-valve engines com- 
monly spray atomized oil into the gas stream 
as it enters the crankcase. One two-stroke 
twin pumps о!! to both main bearings and to 
the crankpin journals. 


FACTS ON POPULAR CYCLE ENGINES 


| No. of Cylinders 
Displacement 


Compression 


| Ratio (:1) 
Horsepower 


Piston -Port 2-Stroke 
| Bultaco Metisse 
Jawa California 


Suzuki X-6 Hustler 29 @ 7,500 
| Yamaha YDS 5 .5 129.5 (о 8,000 

Split-Single 2-Stroke | 

Puch/Allstate SR 250|1 16.5 @ 5,800* 


Rotary-Valve 2-Stroke 

Bridgestone 175 

Kawasaki 250 
Samurai 

Yamaha Rotary Jet 
100 


OHV Single-Cylinder 
Benelli/Riverside 


BSA Victor 
Harley-Davidson 
| Sprint SS 

| OHV Vertical-Twin 


20 @ 8,000 
| 31 @ 8,000 
9.5 @ 8,000 


24 @ 8,000 
44 @ 6,000** 


29.5 @ 7,250 


cn ы c Ф cua 


BSA Spitfire Mark 111 |2 | 55 @ 6,500** 
Kawasaki 650 2| 50 E 6,500 

| Norton 750 Atlas 60 @ 6,500 
Triumph T 120 R 52 @ 6,500 


OHV V-Twin 
Harley-Davidson FLH 
OHV Flat-Twin 

BMW R 69 S 

OHC Single-Cylinder 
Ducati 250 Mark 111 
DOHC Twin | 

Honda 450 2| 444| 70x58 43 @ 8,500 


*DIN horsepower **Estimated | p 


60 (à 5,400 
42 (à 7,000* 
25 @ 9,000** 
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loys that expand evenly with the barrels 
to maintain a tight gas seal without wear- 
ing out prematurely at high r.p.m. 

Four-strokes use nothing but overhead 
valves nowadays—the side valve is dead. 
Most OHVs are pushrod-operated, 
whether in upright or horizontal-single, 
vertical-twin, V-twin, or flat-twin config- 
uration. The layouts seem to have devel- 
oped national associations: The Italians 
favor singles; the British, vertical-twins; 
the Americans, V-twins (Harley-David- 
son); and the Germans, flat-twins 
(BMW). АП have several decades of con- 
tinuous improvement behind them. 

The fine Italian hand. The gear-driven 
overhead-camshaft single was famous be- 
fore and after WW II as Norton's racing 
mill. This British machine swept Euro- 
pean tracks until topped by multicyl- 
inder Italian racers. Now, in a fine twist 
of irony, the Italian-made Ducati is the 
only mass-produced example of a gear- 
driven OHC single. 

Honda, unlike most of its fellow Japa- 
nese manufacturers, has concentrated 
from the beginning on overhead-cam four- 
stroke engines. Until recently all have 
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Two upright cylinders are side by side in the 
OHV vertical-twin four-stroke. Though pistons 
go up and down together, plugs fire alternately 
to give one power pulse per engine revolution. 

A timing gear—driven by a pinion gear on 
the crankshaft—controls valve and ignition 
timing for both cylinders. It rotates an inlet 
camshaft aft of the crankshaft and an exhaust 
camshaft forward of it. The inlet valve opens 
on a downward piston stroke, and a fresh 
charge is drawn in; both valves are closed on 
the upward compression stroke and during the 
downward power stroke. The exhaust valve 
then opens on the upward exhaust stroke. 
Cycle takes two crankshaft revolutions. 


had single camshafts, driven by chains 
and sprockets. The Honda 450, an in- 
genious translation of sophisticated rac- 
ing design into mass-produced form, is 
unique in driving two overhead cam- 
shafts with a single long chain running 
over three sprockets. One camshaft op- 
erates the intake valves for both cylinders 
and the other takes care of the exhaust 
valves. 

As a cam lobe moves into valve-open- 


Го reduce height of this large-displacement engine, 
he OHV V-twin four-stroke has a 45-degree angle 
oetween cylinders. The pistons go up and down to- 
"ether, and their connecting rods are linked at а 
common big-end whose bearing rides on a single 
nkpin journal between a pair of flywheels. The 
gnition breaker points in its automobile-type dis- 
tributor fire the cylinders alternately. 
| A Single camshaft operates the four overhead 
in typical four-stroke sequence through push- 
s and rocker arms, while short coil springs close 
~ valves, To keep permanent contact between 
'oller tappets and cams as its valve gear expands 
1 contracts with varying temperature, this engine 
s hydraulic lifters between cam lobes and push- 


“The lifters used are tiny spring- and oil-filled pis- 
s with ball-check valves. They work by changing 
engtt as the distance between cams and rocker 
rms grows longer or shorter. 

. he al vay four-stroke is now unique with 
iarley-Davidson. The specifications of their FLH 
del | oo table) rival those of a small car. 


ing position, 


Р COAXIAL 
, WITH CRANKSHAFT 


it nudges a cam follower 


Pistons are NU Minn dit at tens im а DONC 
(double overhead camshaft) vertical-twin. One 
goes up while the other goes down. This type of 
engine uses a sprocket in the center of the crank- 
shaft to drive a long timing chain that loops upward 
through a tunnel between the two cylinders, over the 
camshaft sprockets, and then down again. 

The exhaust and intake camshafts operate two 
valves on top of each cylinder. As a cam lobe moves 
into valve-opening position, it nudges a cam follower 
that opens the valve. When the lobe moves out 
from under the cam follower, the valve is closed by 
a forked outer arm attached to a torsion bar. 

Ignition timing is supplied by dual breaker points, 
a set for each cylinder, opened and closed by а 
cam on one end of the exhaust camshaft. 


Pressing down on the valve stem twists 


that presses down the valve stem's top. 
When the lobe moves out from under the 
cam follower, the valve stem is lifted up 
by a forked outer arm attached to a tor- 
sion-bar valve spring. The pencil-size tor- 
sion bar has splines on both ends; one end 
fits into a fixed locating bracket, the rest 
slides into a hollow tube that's splined 
inside. The tube has the outer arm fas- 
tened to its middle and is free to move. 


the tube, creating tension inside the tube 
between the tube and torsion-bar splines. 
'That tension later shoves the valve stem 
upward again, closing the valve. 

The array of motorcycle engines avail- 
able over the counter today is unprece- 
dented. Which is “best”? Time will tell, 
as usual; in the meanwhile riders of these 
mighty midgets are enjoying the variety 
spawned by competition. 05) 
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They're off! Dick Hutcherson leaps into an early lead followed by Richard Petty and Bobby Allisor 


So, What's So Tough Abou 


After 13 years of piloting nothing more alarming than a 
portable typewriter, our intrepid reporter returns to the race 
track—and gets a quick answer to the question above 


Here | am, all gussied up in approved helmet and arrangement gives you a distortion-free view through 
fire-retardant suit. “Wink” wide-angle five-mirror the back and side windows. | liked it. 
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while, back there in the dust of the pack, Pop Sci's own entry flashes from tenth to ninth place. 


tock-Car Racing? 


ace fans and drivers alike at the recent Richmond 
250 Grand National stock-car race were confronted 
by a rather odd sight. The driver of one of the cars 
was a 37-year-old rookie. A complete newcomer to the 
circuit. A guy they had never heard of before and, 
most likely, would never hear of again—me, your obe- 
dient, though slightly nervous, West Coast Editor. 

Unbelievable. 

But there we were. And right alongside of us were 
quite a few of the drivers we had read about—and writ- 
ten about—for a number of years. Drivers with names 
like Petty, Goldsmith, Baker, Allison, Scott, Paschal, 
Hutcherson, and Hylton. АП told, 28 of NASCAR's 
best— plus yours truly. 

The actual running of the race is past history now. 
Richard Petty won it, after a battle from second-place 
finisher, Bobby Allison. In doing so, Richard tied his 
father's ( Lee Petty's) all-time NASCAR win record of 
54 victories. Dick Hutcherson finished third to make 
it Plymouth—Dodge— Ford. Farther down in the race 
records is an entry that says Wright went out early 
with mechanical problems. Just what Wright (that's 
me) was doing there in the first place is, as they say, 
something else again. 

It all started out quite innocently with just a passing 
remark from Ernie Heyn, POPULAR SCIENCE Editor-in- 
Chief. “ОҺ, by the way, you used to race a little, 
didn't you?" Obviously just a point of interest on his 
part and nothing more. 

“Sure, all the time," I replied, not bothering to add 
that it had been a good 13 years since I had been active 
in competitive racing—the real flat-out, fender-banging 
kind. I had been active in an off-and-on sort of way in 
drag racing and at the dry lakes and the Bonneville 
Salt Flats. But that's not really the same thing. 

"Well," Ernie went on to say, “maybe we could work 
something up along those lines. Kind of give our read- 


Continued 


By JAMES W. WRIGHT 
PS West Coast Editor 


Allison, Cotton, and Wright discuss 
prerace strategy. We decided we 
might as well try and win—mainly 
for the money involved. 


This shot was taken during practice 
runs —which explains why I'm pass- 
ing Dick Hutcherson and why Bob- 
by Allison is behind me. 
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ers an inside look at some form of auto 
racing." 

Sure, why not? After all, the latest 
figures show that auto racing drew some- 
thing like 39 million paid spectators last 
year—second only to horse racing and 
way out in front of baseball, football, and 
basketball. 

It was an interesting idea, but then so 
are about 90 percent of the ideas that 
come out of a brain session between a 
writer and his editor. And only about 
one percent ever reach the actual doing 
stage. So I promptly forgot about it. 

I should have known better. When 
Ernie Heyn thinks he has a good idea, 
he moves. 

Jim Wright—racer. Anyway, a month 
later I'm in Detroit. I place a call to 
Frank Wylie, manager of public relations 
for Dodge. Just want to say hi how are 
you. Frank's out but his secretary will 
take a message. I give her my name and 
she comes back with, “Oh, Jim Wright, 
the stock-car driver?" 

I come back with, ^No, Jim Wright the 
writer. Jm with POPULAR SCIENCE." 

But she’s not to be put off. “I’m sure 
you’re the Jim Wright who is going to 
drive a race for us. I’ve been trying to 
get in touch with you to give you a copy 
of this letter I have.”’ 

About this time I'm beginning to sus- 
pect that maybe the kid knows more 
about what’s going on than I do. She 
does. The letter in question is from Wylie 
to Heyn. It says that Wylie thinks the 
writer-in-a-race-car idea sounds great. 
Not only that, but Cotton Owens has 
been contacted and he is also buying 
the idea. Impossible. 

Cotton Owens builds just about the 
best stock cars going. He’s been in the 
game since stock-car racing first got its 
start. Now, out of a clear blue sky, I'm 
supposed to be driving one of his Dodges. 

Cotton had decided that the Richmond 
250 would be the best place for me to 
run. The Richmond, Va., Fairgrounds 
track is a half-mile dirt. It’s recognized 
as one of the best in the country, and is 
considered a “good” but tricky track to 
drive. Most of my experience had been 
on dirt, so he figured I’d be more at home. 

Getting ready. After I finally figured 
out that the whole thing was for real, I 
had about a month to get myself ready. 
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Everybody's doing it. Here's Allison in No. 6 ; 


Since I hadn't done much more than 
punch a typewriter for a decade or so, I 
needed some exercise. I got it in the form 
of pushups and isometrics. Also, I had 
to get a new helmet. Nowadays, the hel- 
met has to be approved. My old one 
wasn't, so I picked up a new Bell-Toptex 
500. There was also the matter of driving 
suits. 

Before, a pair of white ducks and a T- 
shirt had been the hot item, but a couple 
of disastrous fires had put an end to that 
nonsense. Bill Simpson of drag-chute 
fame had just come out with a new ma- 
terial for fire suits—as light as anything 
on the market but with about twice the 
fire-retardant qualities of anything else. 


So we made one up to see how it'd work. 


(It worked fine while I lasted; however I 
didn't get the chance to try it out in an 
actual fire. Sorry about that, Bill.) 

We also thought it would be a good 
idea to go down to Cotton's shop in Spar- 
tanburg, S.C., a couple of days before the 


гасе to get acquainted with the crew and ` 


also to get the seat in the car properly 
adjusted to me. 

The Owens garage is a sight to behold 
—kind of everyman’s dream of what a 
race shop should look like. Neat, clean, 


ind me, 


hen Dick Hutcherson tries his hand at the game 


and busy with all the necessary equip- 
ment. It housed two Chargers, an R/T, 
and two dirt-track cars. The R/T was 
being prepared for Darlington while the 
Chargers were being readied for the Char- 
lotte 600. One of the dirt cars was a '66 
Dodge, Number 6, and it was to be 
driven at Richmond by Cotton's new 
driver, Bobby Allison. 

My car was a '65 Dodge, Number 5 
(actually a '64 car with '65 sheet metal). 
It had started life as a show car. At the 
end of the show circuit it had gone di- 
rectly to the tracks where it won 11 
straight races—a record somewhat better 
than mine. 

Tryout—70 laps. We all went up to 
Richmond on the Friday before the Sun- 
day of the race. Bobby, Cotton, and the 
Number 6 car were scheduled for public 
appearances at a Dodge dealership on 
Saturday. I and the Number 5 car were 
due at the track. The people in charge 
had agreed to let me run a few practice 
laps—mainly because we all felt I needed 
them and also because they wanted to see 
if I could actually make it around a 
couple of times before they signed my 
NASCAR license. The practice session 
went off fine. 'The car felt good and I felt 


. . but runs into some unfo 
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good—although my arms felt like cement 
at the end of 70 laps. 

On race morning, I went out to the 
track with Cotton and the crew. We got 
in about 20 practice laps and everything 
felt fine—except my arms, which still felt 
like cement. 

Then came qualifying. Richard Petty 
won the pole position with a 25.78-second 
clocking. Dick Hutcherson took the next 
spot, followed by Bobby Allison. I man- 
aged to qualify 10th with a 27.03. Con- 
sidering that I got a couple of spots in 
front of Paul Goldsmith (another long- 
time hero), I didn't feel too bad. Es- 
pecially since I had never driven any- 
thing near as potent as an Owens Dodge 
before. Those hemi engines are some- 
thing else—you step on the throttle and 
it’s instant horsepower. 

Later, at the drivers’ meeting, Petty 
and Allison were discussing how their 
cars were handling. They went into some 
pretty lengthy descriptions of various 
things, and then Petty turned to me and 
asked. “That about the way yours is 
going?" 

I replied, “Yeah, just about like that." 
Richard gave me a kind of funny look, as 

[Continued on page 176] 
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"Finger skirt" ACV is in foreground. 


"Fingers" cut spray because they lengthen skirt—less air 
escapes, and at lower velocity, for more lift per horsepower. 


"Finger skirt” calms a storm 


Air-cushion vehicles (ACVs) have a bad habit. 
When operating over water they create their own 
storms. As the flotation air is forced from the bottom 
of a craft by fans, spray envelops it. That is, it did 
until recently. Now Bell Aerosystems, Buffalo, N.Y., 
has invented a "finger skirt" for its ACVs that calms 
the storm. British ACV makers simultaneously have 
come up with the same idea. 


TO REMOVE SECTION, open magazine wide at this page, rest it on table, run your thumb 
firmly along center fold. Then pull out the sheets gently, one at a time. 
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Spectacles carry flashlights 


Why didn't someone think of this 
before? It's a brace of flashlights 
that shine exactly where you are 
looking. They have to—they’re at- 
tached to an eyeglass frame. If you 
need glasses, too, just have the 
lenses put in. Product of a German 
manufacturer, they can be used for, 
among other things, changing a tire 
at night or putting a lure on a fish- 
ing line. 
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Need a shower or a freezeproof 
faucet? A drinking fountain? You 
can install such things quickly 


By GEORGE DANIELS and LOYD WEAVER 


A few outdoor additions to your home plumbing sys- 
tem can make summer living more fun and increase year- 
round convenience as well. A freezeproof outdoor faucet 
tor an additional one), an outdoor shower for general 
cleanup or poolside use, a drinking fountain, and perhaps 
extension of a water line to a spot where an additional 
faucet might be convenient are handy features you can in- 
stall yourself. 

Check your local code before you start. Some codes let 
you lead drainage to a dry well. Others require that all 
drains be connected to a septic tank or sewer. 

An outdoor shower may need both hot and cold water as 
well as a drain line. A dry well is the simplest method of 
draining. If your code requires a drain to a septic tank or 
city sewer, you'll find information on how to do this in a 
later article. 

All water lines should pitch downward to a drain-out 
valve. If ground contours permit, pitch the water lines up- 
ward from the point where they leave the basement to the 
outdoor fixture, and provide each fixture with a stop and 

Continued 
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An outdoor shower for your back yard is easy to as- 
semble from standard plumbing fittings. Some local 
codes require house-drain connection instead of pit. 
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How to make your own drinking 
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Drinking nozzles or bubblers such as those shown 
can be obtained from plumbing-supply houses. Other 
parts used in these two setups—at the house and out 


waste valve in the basement. Then you 
can drain the lines by closing the inside 
valves and opening their waste caps and 
outside faucets. (The opened faucets pre- 
vent a vacuum lock while the lines drain 
through the waste openings into a bucket.) 
Leave the waste cap open over the winter. 

Where ground slope prevents a down- 
ward pitch toward the basement, pitch 
the lines downward from basement and 
fixture to a drain-out pit, and provide each 
line with a simple outlet valve at that 
point. Locate the pit where it won't fill 
with surface water. 

To cut through a basement wall to lead 
pipes out, your best bet is a rented elec- 
tric hammer (sample fee: $5 for a two- 
hour minimum, $1.50 an hour thereafter). 
All electric hammers have masonry drills 
of various sizes. Just cut one hole. If that 
particular drill is dull, make a pilot hole 
with a smaller one first. 

Wrap the pipe with plastic tape where 
it passes through the wall. Expansion 
and contraction of the pipe is less likely 
then to break the patch and the pipe 
itself is protected from corrosive action 
from the masonry patching material. 

Ап underground water line for average- 
length runs can be 1%” type-K copper tub- 
ing (sold in 60” rolls). Use a continuous 
length underground to avoid hard-to- 
reach connections that might leak. 

You can buy adaptor fittings to link it 
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in the yard—are standard fittings. Water is turned on 
by a stop valve. The self-closing type is best if 
youngsters might leave the water running. 


to rigid tubing or threaded pipe inside the 
house. In joining copper and steel pipe, 
you need an insulated fitting to prevent 
electrolysis from destroying the steel. 
Check your local plumbing inspector for 
the type required. If you can use a flared 
fitting in the basement at the start of 
the type-K tubing, it serves the same pur- 
pose as a union. You can disconnect it 
if necessary, without cutting or torching. 

To make a flare joint you'll need a 
flaring tool of some kind to shape the 
cut end of the tubing to receive the com- 
pression fitting that joins the two pieces 
of tubing. 

For cold-water lines, you might want to 
use plastic pipe if the code permits. 

You have a choice of rigid or flexible 
plastic water pipe. The latter is widely 
used under and above ground in well- 
pump systems. Neither is fully acceptable 
for hot water. Flexible pipe simplifies 
underground cold-water-line installation 
greatly as it can be curved and flexed 
like hose and connected with simple hose 
clamps like those in your car's cooling 
system. Test it under water pressure for 
leaks before covering it with earth. 

Underground hot-water lines need not be 
insulated. However, if you'd like to do 
it, just sleeve the line in a slightly larger 
plastic pipe. Keep hot and cold lines 
about 6" apart. 

A year-round faucet in an unheated 


How to solder a perfect copper-tubing joint 


"A 
= 


Square cut is essential, and it’s easier to get with a 
tubing cutter than with a hacksaw. Don't force rate 
of cut. Use reamer blade of cutter or countersink to 
ream out cut end. File end of pipe square. 


et 


Brighten end of tubing and inside of fitting with very 


fine sandpaper, steel wool, or abrasive cloth to pro- 
vide clean surfaces for solder. Do this no matter 
how bright the copper may look at first. 


Apply nonacid paste flux to sanded surface of pipe 
end and inside of fitting; insert tubing into fitting 


and turn a few times to spread flux. Avoid damage 
by taking valve fitting apart before soldering. 


Play torch flame on fitting, like this, not on the 
solder. Hold solder against joint. When fitting is 
hot, solder will flow into joint by capillary action. 
Clean joint with cloth before solder cools. 


How to pup zu a run of threaded pipe 


THREADED RIM TO HALF UNION 


outbuilding requires a wrapping of elec- 
trical heating tape from the frost line up 
and around the faucet itself. The tape 
should be the type that includes its own 
thermostat. This switches on automati- 


HALF UNION | 
only one new thread will be needed (3), for a nip- 
ple can screw into elbow. Use 2” to 3” nipples, 
and you'll find it easier to get two wrenches on 
the union's parts for tightening. Start new water 
line from remaining branch of the tee. - 


cally at temperatures near freezing. 
Drains to dry wells (where permitted) 
can usually be of vitreous-tile pipe or fi- 
ber pipe, both of which are relatively 
Continued 
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How you can install 
a freezeproof sill faucet 


0 


FAUCET 


STOP AND 
WASTE VALVE 


FREEZE- | — 
PROOF STOP AND 
SILL WASTE VALVE 
FAUCET : 
THREADED -TO - 
(3) SOLDER ADAPTOR 
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(5) ‚ YOINT N, 
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` SOLDER -JOINT// 
SLIP COUPLING 


Remove screws from old plate and unscrew 
old faucet (1). Turn faucet hex with adjust- 
able wrench while helper inside uses a pipe 
wrench to keep stop valve from turning. Leave 
valve in place. Freezeproof faucets come with 
water tubes to suit your wall—8", 10", 12", 
14". You can make connection as shown— 
with nipple (2) or with threaded-to-solder 
adaptor (3). But if your plumbing is copper, 
it may be best to buy a solder-joint faucet 
model and connect it as shown (4) if condi- 
tions permit. If working space is cramped, or 
flammable materials are near, you may find 
it advisable to use a slip coupling (5). 
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easy to use. The tile pipe connects in 
hub and spigot fashion, but the spigot 
lacks the ridge of cast-iron ones. You 
pack the hub partially with oakum, as 
with iron, then seal it with portland ce- 
ment (instead of lead) mixed to putty 
consistency. 'ТҺе mix: one part cement 
and two parts sand, with just enough wa- 
ter to make it workable by hand. One 
round of oakum (wet) is packed into the 
hub to prevent cement from entering the 
pipe. Leave at least 75 percent of the 
joint for the cement mix. 

Fiber pipe (like Orangeburg or Bermi- 
со) is connected by taper-fitted drive-on 
couplings and fittings. Drive-on friction 
usually heat-fuses the joint to seal it. 
Rigid-plastic drainage pipe (now ap- 
proved by some codes) is connected by 
slip-on couplings and fittings sealed by 
precoating with solvent cement that seals 
by fusing the parts together. 

An outdoor fountain keeps youngsters 
from running in the house every time 
they want a drink. There’s one—about $44 
—that you simply screw on a sill cock. 
These commonly have a connection for a 
garden hose so the fountain need not be 
disturbed when you water the lawn. If 
you can't buy one, you can make your own 
as shown in the.drawings. 

А freezeproof outdoor faucet is a long- 
bodied, through-the-wall type with the 
handle and spout outside the house but 
the valve inside, operated by a long, inter- 
nal shaft from the handle. Turned off, 
it drains completely, with the water 
stopped inside the house. Turn it on in 
zero weather and water flows freely. 

Before buying one, check the framing 
members in your basement. If the fram- 
ing permits, get one that extends 6" into 
the basement. If too close to the wall, the 
water may freeze. | 

If your plumbing is threaded pipe, re- 
move the screws that hold the old faucet 
to the wall. With a backing wrench on 
the stop and waste valve, loosen the pipe 
leading out to the sill cock. Then go out- 
side and remove the sill cock with the 
pipe still attached to it. Don’t remove the 
stop and waste valve in the basement. 
You won’t need it for its original purpose, 
but it’s handy as a shut-off if you have to 
replace a washer in the outside faucet. 

If no local hardware or plumbing sup- 
plier cuts and threads pipe, you can rent 


tools to do it yourself. You can use the 
old assembly as a patte= for overall 
length. Lay it beside the frostproof sill 
cock, and measure for pipe to be added. 

Be sure to allow for the distance the 
threads tighten into the faucet. In the 
10” or 34” pipe size likely to be used, this 
amounts to 15” extra length allowance for 
each threaded connection. All cut ends 
should be reamed with a pipe reamer. 
Before connecting, apply pipe compound 
to the outside threads only. Or wrap 
tightly with a layer of plumber's Teflon 
tape. You can tighten the connections 
two or three turns by hand before using 
wrenches. (When fully wrench-tight, two 
or three threads will still be exposed.) 

With the new sill cock already tight- 
ened on the outgoing piece of pipe, mark 
the inner end of this pipe on the bottom 
before inserting it from outside the build- 
ing. You can then tighten the pipe from 
inside and end up with the sill cock in 
the proper position—not upside down or 
sideways. 

If your plumbing is copper, and you are 
installing a frostproof sill cock, cut the 
tubing far enough inside to allow reaming 
and working space. Since the new faucet 
is likely to have a threaded connection, 
buy an adaptor with a threaded connec- 
tion at one end, a solder connection at 
the other. With the new faucet held tem- 
porarily in place, cut a new piece of tub- 
ing to reach from the adaptor to the cut 
end of the tubing inside the basement. 

Making the soldered joints goes like this: 
First, assemble tubing and fittings “dry,” 
in case trimming is needed. When all's 
well, ream the cut tube ends. Brighten 
about an inch of the tube ends and the 
inside of the coupling and other connec- 
tions. 

When solder starts to flow, withdraw 
heat from the fitting. If the flame is so 
large or the fitting so small that solder 
cannot be kept out of the flame, remove 
the flame entirely while feeding solder. If 
the connection blackens, it has been over- 
heated and solder may not adhere; dis- 
mantle the assembly, wipe it clean, sand, 
and flux again. 

Wear safety goggles, a long-sleeved 
shirt, and cotton gloves to protect you 
from hot flux and molten solder—especial- 
ly when working overhead. When reach- 
ing up, if your sleeves and gloves do not 


Two hoses on one faucet? Do it with Y connector ob- 
tainable from hardware store or Melnor Industries, 
Moonachie, N.J. Slide valve closes one of the legs. 


Prevent contamination of your water supply by using 
backflow preventer on garden hose. Disk stops back 
flow. Made by Watts Regulator Co., Lawrence, Mass. 


meet, molten solder may drop down the 
sleeve. 

If fittings (like coupling and valve) are 
so close together that the heat from the 
torch on one might soften the other, pro- 
tect the latter with a wet rag. 

A leak, though unlikely, will wash flux 
away from the unsoldered part of the 
connection. Heat the fittings and apply 
flux with a brush while hot. It will be 
drawn into the connection and may re- 
move the oxidation if it is a self-cleaning 
flux. Most leaks result from poor clean- 
ing. If the joint didn't solder properly the 
first time, heat it and pull it apart for 
another try. 
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Two Saw Blade: 


You can do some things faster, some easier, by a 
combination mounting of cutting tools on the saw 


By R. J. De CRISTOFORO 


P you own a dado assembly and several 
saw blades, especially if some differ in 
size, you are set for production-style saw- 
ing. You can mass-produce similar parts, 
or shape in a single pass some forms that 
normally require several cuts. 

'The idea is simple. All table-saw ar- 
bors are more than long enough to ac- 
commodate a maximum-cut dado setup. 
So why not two saw blades, or three saw 
blades, or parts of two dado assemblies? 

It's not possible to compete with in- 
dustry along these lines since they can 
design special tools from scratch. They 
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can gang a dozen spaced saw blades on 
a single shaft. You can't. But how about 
three blades? For strip-cutting and other 
types of parallel repetitive sawing you 
can make three parts (or three cuts) ir 
the same time it would ordinarily require 
to produce one. Many times, when sin. 
gle-blade work requires a change in setup 
between cuts, the multiple-blade tech 
nique helps you do more accurate work. 
Typical setups. Suppose you need a lot 
of wood strips 14” wide. Mount two oi 
three saw blades on the arbor, spacing 
them !5" apart by using ready-made 
washers or by drilling arbor-size holes ir 
small pieces of !5" plywood. Don’t for 
get to account for the set on the saw teeth 
Continuec 


Some production cutting coming up? Make several cuts in one pass 


CUT OFF AND 
САВВЕТ AT 
SAME TIME 


MITER 


| DOUBLE SPLINE 
GROOVES FOR MITER 


DOUBLE GROOVE FOR DOUBLE 
| EDGE-TO-EDGE GROOVE FOR 
——— SPLIME JOINTS SLIDING DOORS 


Examples of work you can do by stacking blades 
VARIATION and dadoes to make in one pass cuts that would 
OF RABBET require several passes. The procedure is a great 
AND GROOVE time-saver when: making а lot of cuts just alike. 


Are Better Than Опе 


For fast, accurate louver cuts, lower work slowly Special inserts are needed. Use the original as a 
over turning blades until it is flat on the table. Hold pattern for shape and make them from plywood or 
the work firmly. Gauge length of cuts by pencil hardboard. Make the opening by using the fence 
marks on the work or with stop blocks clamped to and cardboard shims as a hold-down while you raise 
the rip fence. If strips are narrow, use three blades. the turning blades. Dado inserts may work, too. 
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If you put a 14” spacer between two saw 
blades with set teeth, the actual cut will 
be less by the amount of set. You can 
compensate for this by using paper or 
cardboard shims in addition to the spac- 
er. In all cases, measure between the 
teeth to gauge the cut—don't judge by the 
thickness of the spacer. 

Don't be concerned about power. If the 
saw will drive a dado assembly or a mold- 
ing head, it will drive more than one saw 
blade. If you do experience any drag, 
simply feed slower. 

A word of caution: You can't use the 
regular table insert when you mount more 
than one blade. Sometimes you can sub- 
stitute a dado or a molding-head insert. 
In any event, it's always wise to provide 
maximum support for the work around 
the cutting area. When necessary, make 
a special insert from a piece of hardboard 
or plywood. 

Use the same setup for fast running 
of kerfs in stock you want to bend. By 
using a miter-gauge extension, fitted with 
a nall to act as a gauge, you'll be set 
for automatic spacing of succeeding cuts 
as well as speedy kerfing. All you do 1s 
position the last kerf of the first cut over 
the nail and the work is advanced the 
right distance for the next trio of cuts. 

Two mounted blades make a fine setup 
for running the cheek cuts when you re- 
quire a tenon or tongue. The distance 
between the teeth of the blades should 
equal the tenon thickness you want and 
the rip fence should be located to center 
the tenon on the stock. The blade pro- 
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Cheek cuts for a tenon (or tongue) are quickly made 
using two saw blades. Set fence so the tenon sec- 
tion is centered. Blade projection determines the 
tenon length. Use the same setup for cutting splines. 


E ў 


If this looks strange it is because the chippers аге 
mounted outside the spaced dado blades. Make the 
chipper test described in the text to find out if your 
saw can be put to this use. This setup permits 
speedy, accurate cutting of tongue-miter cuts, and 
there's no faster method for parallel grooving. 


To trim the tongue to length, flop 
the workpiece and pass through 
conventional blade. Make groove 
in mating piece with dado setup. 


Shaping the tongue side of a 
tongue- miter joint. Position the 
fence to cover maximum table 
opening; feed slowly. 


Forming grooves for sliding doors 
using dado blades and chippers. 
Distance between doors is fixed 
by spacer between dado blades. 
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Two-blade setup for forming sliding-door grooves. Two operations in one. Grooving and cutoff are made 
If the blades cut а 44” kerf, you can form two 14” іп one pass. The diameter of the center blade is 1" 
grooves by making two passes. Stack extra blades larger than the outer blades. By using dado cutters 
and make both grooves in one pass. you can make rabbet and cutoff in one step. 


Same setup as at left is used to Blades must be sharp for com- Use the chippers outside the 
make twin cuts in one pass. If you bination cutting. To test chip- spaced dado blades for quick and 
find too much tear-out at the end pers, mount them singly and easy tongue work on narrow stock. 
of the cut, use a back-up block or run test grooves in scrap. Feed Wood facing clamped to the rip 
a workpiece slightly wider than slowly. If you get a ragged cut, fence is a must for this operation. 
needed and trim after grooving. the chipper needs sharpening. Use dado setup for mating piece. 


aed 


Simultaneous cutting with three blades can spark Narrow or wide strips of contrasting wood were used 
original ideas in decorative panels and screens. to ‘‘weave’’ the panel produced by multiple-blade 
Spacers can be the same, or vary in thickness. Strips cutting. The thinner the panel the tighter the weave. 
in this panel led to the work shown in next photo. It can be used as room divider or privacy screen. 
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Safeguarding Your Wires from Lightning 
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PROTECTOR ШИШ 


The two black leads of the protector mounted on the bottom of this 
fuse box go to the hot lines, the white one to the ground. Remove 
the main fuses to cut off current while making the installation. Stay 
clear of the incoming terminals at the top that remain hot. 
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Laon: doesn't have to 
score a direct hit on your 
house to cause damage. А 
hit nearby may induce an 
electrical surge that can 
damage radios, TV sets, 
and appliances. The cure: 
a new home lightning pro- 
tector from General Elec- 
tric, priced at $10. Installed 
on the fuse box, the protec- 
tor bypasses to ground any 
electrical surges exceeding 
175 volts. 

The white lead from the 
protector is connected to 
the neutral side of the elec- 
trical system. The other 
two leads, both black, are 
connected to the two hot 
sides of a three-wire system. 
A three-phase, four-wire 
system requires two protec- 
tors. One of the three hot 
sides takes two black leads, 
one from each protector. 
The other two hot sides take 
one black lead each. 

The GE protector device 
is designed solely to protect 
the wiring system from 
surges. It will not serve as 
a substitute for a lightning 
rod.—Charles E. Cohn. 


Now, 
a Camper 
for 
Sedans 


WV can now go camping 
in the family sedan. An 
expandable car-top rig 
weighing only 250 pounds 
has gone into production on 
the West Coast. 

Brackets—two to the rain 
gutter at front, two to the 
rear bumper—hold the Trip- 
per in place. It fits most 
full-size American sedans 
exactly, goes on compacts 
with some overhang. 

Dropped for travel, the 
Tripper adds little to car 
height. Snapping up four 
corner braces to raise the 
top three feet is a one-man, 
one-minute job. The sides Е асана 
аге heavy-duty vinyl. н E i |i 

Inside, there's cooking, WE SEA 
dining, and sleeping space : 
for four. Built-ins include a 
water tank and sink with a 
pump, bottled-gas stove and 
tank, and a double bed. A 
table converts at night into 
a three-quarter bed. 

In raised position, the 
camper provides over six 
feet of headroom in the 
kitchen area. You stand in 
what was the car trunk area 
—with the lid removed. In- 
stallation of the camper, in- 
cluding removal of the trunk 
lid, adds some $15 to $35 to 
the price of $898. Stripped 
models are $200 or so less. 

At present, the camper is 
installed only at the fac- 
tory: Western Tripper, 1625 
Fremont Blvd., Seaside, 
Calif. 93955. 
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WHAT'S NEW 


FOR THE HOME 


Two new — put electricity to work to speed up — ан 


For those tough spots you can't get with 
the mower, here's Skil's answer: an edger 
(photo at left) that converts to a trimmer 
with a flick of the wrist. For safety, there's a 
guard lock that must be in position before 
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the head can be swiveled. It's $36.95. The 
shrub and grass shear at right has а !/4-hp. | 
motor and cuts a full six-inch swath cleanly. 
The handle adjusts 90 degrees right or left. 
Cost: $44.95. Skil Corp., Chicago 60630. 


Low-cost extinguisher works like accordion 

Pump the bellows of this polyethylene fire 
extinguisher like an accordion and out shoots 
a cone of spray six feet long and four feet in 
diameter. 'The chemical in the Fire-Stop ex- 
tinguisher is harmless to humans. It puts out 
fire by suffocation and chemical action. The 
extinguisher is refillable, costs $3.98. Jen-| 
nings & Co., Burbank, Calif. 91505. 


Adjustable sprinkler saves time and water 

You can choose the sprinkling pattern or 
compensate for wind with the new Rain- 
King by Sunbeam. The pattern adjusters are 
circular plastic rings that close off holes in 
the sprinkler tubes. The variety of patterns 
is almost unlimited and widths can be varied 
from 45 to 90 degrees. Prices start at $6.25. 
Sunbeam Corp., Chicago 60650. 


Shop Talk 


By ROBERT P. STEVENSON 


Now you can decorate—as well as paddle—your own canoe 


Why paddle a drab old canvas or aluminum canoe? You can dress it 
up with a new decorating kit available for $8 from local Grumman 
dealers. The kit contains nearly 200 large and small triangles of bright 
blue, red, and yellow on pressure-sensitive sheets. Peel off the backing 
and apply the triangles in your own choice of design and color. 


Father-and-son boomerang project winds up as a mail-order business 


Father of five boys, William M. Ray of Oakland, Calif., found him- 
self involved in a boomerang-making project some time ago. '"When- 
ever we sailed a boomerang," he writes, “а small crowd quickly formed. 
Because of this interest, we decided to manufacture our best flier, a 
medium-weight, hardwood boomerang.” Price is $2.98 postpaid. 
Native Weapons, 74 Fallon St., Oakland, Calif. 94607. 


That ''escape" saw is really a bone saw used by surgeons 
Surgeons have a bone saw named for an Italian gynecologist, Leo- 
nardo Gigli. This information comes from a POPULAR SCIENCE reader, 
Dr. Richard W. Plymale, Davison, Mich., who points out that the Gigli 
saw is exactly the same cutting wire that I presented in the May issue, 
describing it, as the promoter did, as an “escape” saw. 


New in hand tools: stanley! introduces a an infinitely variable hex wrench 


In the world of tools, most of the new 
and ingenious developments have come 
in power tools. But now there's a new 
hand tool you should know about. Some 
weeks ago we reported in these pages 
that Montgomery Ward was adding an 
unusual nut driver to its Powr-Kraft 
line. This tool has a nest of concentric 
hex sockets. Spring-loaded, the inner 
sockets retract to let the tool fit any of 
four sizes of hex nuts. A very useful tool. 
Now Stanley has carried the idea fur- 
ther. The new Stanley Hex-a-Matic 
nut driver has a six-fingered collet chuck 
(see illustration) that automatically ad- 
justs to a wide range of nut sizes. The 
tool fits five sizes of hex nuts from 1⁄4” 
to 716; five sizes of hex-head screws 
from No. 6 to 14”; five sizes of socket- 
head cap screws from No. 8 to ^45". It 
also fits all metric-size fasteners up to 
11mm. 

'The new driver is also available as an 
attachment for Stanley's Yankee spiral 
ratchet screwdriver. I've found this even 
more useful when chucked in a variable- 
speed drill. In a reversible drill it'll also 
back off nuts. 
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INSULATOR 


PERSONAL-USE REPORT: 


It comes in three models, all of - 
them small and light. One model 
is actually three guns in one 


Soldering tools come in so many sizes, 
shapes, and types, and work so well, it's 
hard to see any reason for a new de- 
sign. When I heard that Wen had a new 
single-post gun, I wondered why. 
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To find out, I got three of the new Wen 
guns—one of each model the company 
makes. I've been using them around the 
house now for a couple of months. They 
don't make other soldering tools obsolete, 
but they do have their advantages. 

One thing I liked: The guns are smaller 
and lighter than most comparable guns of 
the “single-loop” type. The medium- 
weight model (the 222) weighs just over 
11% pounds. 

Another advantage is the changeable 


oldering Gun ........ 


tip. Wen's heavy-duty 450 takes a heavy, 
medium, or light tip. With the heavy tip, 
the gun uses 100 to 200 watts of power, 
depending on how much heat is drawn 
from the tool by the work. The medium 
tip draws 50 to 100 watts; the light tip, 
25 to 100. The tool is three guns in one. 
Making three guns in one. Wen gets this 
versatility by adding new twists to an 
old design. To see how, look at these 
principles of soldering-iron design: 
Electric soldering tools, basically, come 


in two types. One is the familiar single- 
barrel “iron,” around since the dawn of 
the electrical age. The other is the single- 
loop gun pioneered by Weller Electric 
shortly after World War П. 

The standard iron is a so-called indi- 
rectly heated tool. A coil of nichrome 
wire wrapped around a copper rod does 
the heating; the rod does the soldering. 
'This simple scheme brings up one prob- 
lem: Once the iron reaches soldering 

Continued 
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temperature, it no longer needs to gener- 
ate heat at the same rate. The element, 
however, keeps putting out BTUs. Unless 
the iron gets rid of this excess, it will 
burn up. That's where size comes in. The 
entire hot-dog-size barrel gets hot and 
begins radiating. Eventually, the iron 
reaches a point of heat equilibrium, where 
heat radiated equals heat generated. 

A more efficient way to get around the 
overheating problem is a temperature- 
control circuit. One of the most effective 
ones developed so far is used in Weller's 
Magnastat indirectly heated irons. A 
small magnetic switch closes when tem- 
perature falls below 700 degrees F. Above 
700, the switch opens and the gun begins 
to cool. (Solder melts at about 400; sol- 
dering irons usually operate several hun- 
dred degrees above that point.) 

A different approach to heat regulation 
is made in the conventional single-loop 
soldering gun. This so-called directly 
heated device is built around a step-down 
transformer, one side of which is con- 
nected to the 115-volt line and contains 
hundreds of turns of wire. The other 
side has a single turn (or several) of a 
heavy conductor, usually copper. 

The voltage is stepped down from 115 
to one-quarter of a volt across the trans- 
former. The current in the single-turn 
secondary, consequently, increases enor- 
mously—to some 800 amperes. The tre- 
mendous current flows through the 
hairpin-like tip, heating it to soldering 
temperature in three or four seconds. 

The single-loop gun doesn’t burn itself 
up for two reasons. First, unlike a con- 
ventional iron, it’s generally used inter- 
mittently. You pull the trigger, solder a 
joint, then put it down. The current 
shuts off and the gun cools. Second, 
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Flatiron attachment is one of several useful accesso- 
ries available for the Wen guns. It is shown here 
being used to remove a dent from furniture. 
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copper, unlike nichrome, has a high tem- 
perature coefficient. As the tip heats to, 
say, 1,000 degrees, resistance rises sharp- 
ly, throttles back the current, and helps 
prevent overheating. 

Borrowing from space. Wen's new sin- 
gle-post gun is basically a throwback to 
the old single-barrel, indirectly heated 
design—with a few unique differences. 
Instead of nichrome, for example, its 
heating element is copper—until now, 
avoided for this purpose. Relatively fine 
wire is needed for a coiled heating ele- 
ment and copper begins to oxidize rapid- 
ly above 300 degrees, so copper elements 
didn't last long. But recently, Anaconda 
Copper developed a wire for use in space 
relays and motors operating in reentry 
heat. 'ТҺе new conductor has a core of 
copper, clad in a nickel alloy. The insu- 
lation, brushed on in paste form, fuses 
into a ceramic-like solid under heat. Air 
is shut out completely, so the copper 
can't oxidize at soldering temperatures. 

With its copper heating element, Wen 
says, the new single-post gun tends to be 
self-regulating, just as the copper-tipped 
single-loop gun is. And it's used intermit- 
tently, like a single-loop gun, which also 
helps keep temperature down. 

Since the self-regulating, single-post 
Wen gun doesn't need a large radiating 
surface to keep heat down (unlike a con- 
ventional iron operating on the same 
principle), its efficiency is improved. In 
practice, Wen claims, a single-post gun 
drawing 100 watts will deliver as much 
heat to the work as a 200-watt conven- 
tional iron. Consequently, Wen rates its 
100-watt iron as having a “heat power" 
of 200 watts. 

These advantages don’t come free. 
Biggest drawback is heating time. Where 
a single-loop gun heats in three or four 
seconds—almost as quickly as you can 
pick it up and get it to the work—the 
single-post models take seven to 12 sec- 
onds. It doesn’t sound like much, but I 
found it irksome to have to wait. Then 
there’s tip-replacement cost. Tips cost 
$1 to $1.30 (they're two for a quarter for 
single-loop guns). I have no idea yet of 
how long they last. 

Using the gun. I found the single-post 
design convenient for squeezing into tight 
spots like the crowded corners of elec- 
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HOW TO BUILD A 
Coffee-Table 
Music Center 


By H. V. HUSTON 


DRAWINGS BY SIGMAN-WARD INC. 


A. your stereo components scattered 
all over the living room? On shelves, 


perhaps, or sitting on top of the mantel? 


After your wife has looked at (and dust- 
ed) the set for awhile, you're probably 
hearing what she thinks about the whole 
setup. Solution? Build this table/music 
center and you can both be happy. She’ll 
have a handsome new table, and you 
the hi-fi. | 

What will it hold? The table is designed 
to house a Scott Stereomaster 382 ampli- 
fier, a Lafayette 830 tape deck, and a 
Garrard 40 Mk. II turntable. If you al- 


ready have your components or buy 
equipment with different measurements, 
change the table dimensions accordingly. 

The parts for the pentagon music cen- 
ter are cut from one sheet of 34” birch 
plywood (see blueprint on thé following 
two pages). The only other lumber need- 
ed is pine for the cleats, 14,” stock for the 


Splines and tilting-rack stops, and some 


molding. 

Because the units generate heat, they 
must be ventilated. Space at the top 15 
provided by the cleats, which are set %” 

Continued 
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1. Attach temporary cleats with screws to hold the 2. Rope clamps work fine for gluing the sides to 
panels securely when you are gluing them. gether. Corrugated cardboard protects corners. 
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3. Corner cleat at the joint between amplifier and 4. Mount the drawer-slide hardware on supports 
tape-deck panels braces and strengthens joint. before installing them to simplify the job 


5. How cleats and hinge are installed is seen from 6. Table partially assembled shows placement of 
bottom. Ihree two-by-two blocks serve as legs. tape-deck supports that allow access to pivot 


Fight steps—and you've built your own coffee-table music center 


above the side panels. The cleats are 
12" long and are centered on the panels, 
leaving a space at each end for air flow. 

On the opposite side, between the am- 
plifier and tape deck, a diagonal cleat is 
used because of lack of space. In addi- 
tion to supporting the top, it also 
strengthens the corner. Three legs, equal- 
ly spaced, provide ventilation and toe 
space at the bottom. 

To keep down the size of the table, the 
components are placed very close to- 
gether. This means that all parts must 
be cut accurately and the dimensions 
must be exact. 

How to build the table. Since it would 
be difficult to make the panel cutouts 
after the piece is assembled, cut them out 
beforehand and use temporary cleats to 
hold them in place. A rope clamp is 
used when gluing the sides together; a 
band clamp is fine, too, but you’ll need 
one with a 9’ capacity. 

Use care when cutting the angles of 
the parts. Three are involved. The sides 
are 54 degrees; clearance angle for the 
turn-around box is 34 degrees; and the 
turn-around-box miters are 45 degrees. 
Since the saw arbor will not tilt more 
than 45 degrees, set the blade at 36 de- 
grees when cutting the side miters; this 
leaves a 54-degree angle for the cutting. 

To cut the miters for the sides, mount 
a wood strip on the rip fence, and care- 
fully adjust the blade so it just kisses 
the top edge of the wood being cut. Make 
some trial cuts on scrap before you cut 
the panels. 

The grooves for the splines are cut 
with the dado cutters set at the same 
angle. Adjust the rip fence so that the 
groove is centered and pass the work 
through vertically. 

After the miters are cut, make the 
necessary cutouts for the amplifier, tape- 
deck box, and turntable. For greater ac- 
curacy, assemble the temporary cleats as 
shown in the photos before cutting the 
panels. After the cuts are made, the sec- 
tions remain in place until after gluing. 

White glue sets fast, so have all the 
equipment ready and within easy reach. 
If rope is used for clamping, loop one 

[Continued on page 167] 


7. Movable tab on tilt rack serves as a projection- 
limiting stop. Swing up, to remove amplifier. 


8. Tape deck slides into its niche, needs no fasten- 
ing. Make cutout carefully, for a snug fit. 
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MATERIALS LIST 


1 panel 34"x4'x8' lumber- 
core birch plywood (top and 
sides of pentagon; sides, 
back, platform, and swivel 
parts of tape-deck box; turn- 
table platform) 

14' 1x3 pine (3 top-support 
cleats, 2 lower cleats, tilt-rack 
cleat, 3 turntable platform 
supports) 

5’ 1x4 pine (3 lower cleats) 
20° 34"x34" maple or birch 


(for forming molding trim) 
Misc.: scrap 14” and 14" 
stock (splines and tilt-rack 
stop), 6” 2x2 (3 legs), flexi- 
ble wood tape (for covering 
edges), white glue. 

Hardware: 3’ j';"x1" steel 
strap, 1 pr. Grant #335 
drawer slides, 114 "x7" piano 
hinge; brass strip (tilt-rack 
handle), 1 washer, 1 rivet, as- 
sorted nails and wood screws 
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A zippered vinyl tool bag serves as 


a protective, durable holder for this 
three-piece wrench set. Wrenches 
are drop-forged from alloy steel, 
heat-treated, апа  nickel-chrome 
plated. Set contains six-, eight-, and 
10-inch wrenches with cushion- 
grip handles and oversize knurls 
for easy one-hand operation. Thin- 
jaw design gives easy access to 
tight areas. Kraeuter Tools, 332 S. 
Michigan Ave., Chicago 60604. 
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New chip-free drilling fixture fea- 
tures an inverted V-block design 
that assures fast, precise repeti- 
tive drilling. Clamping capacity is 
14-inch to two-inch diameter. Drill 
capacity is from O to т; inch in two 
stages. Adjustable length stop is 
included. Optional set of 16 bush- 
ings for drills from Vg through +% 
inch are available, too. Karl A. 
Neise, 56-02 Roosevelt Ave., Wood- 
side, N.Y. 11377. 


Magnetic fishing tool, available 


Lightweight portable saw tab 
eliminates time-consumin 
measuring and marking. TF 
table is 22 inches wide and tł 
length can be extended froi 
nine to 12 feet. It is set ир с 
sawhorses and will adapt ! 
any full-shoe circular saw. Buil 
in pop-up jig assures perfe 
miter cuts every time and ca 
be used on rough or finishe 
work. The aluminum tab 
weighs 38 pounds. $139.5 
with miter box, $169.50. Port 
Table Corp., 4026 N. Pulas 
Rd., Chicago 60641. 


Special Tools You 


kit form, will retrieve ferro 
parts from hard-to-reach place 
The tool will lift up to 20 poun 
and it will pass through openin 
too narrow for horseshoe magnel 
Kit includes alnico magnet, foi 
inch by one-inch-diameter sta 
less-steel tube and  cadmiu 
plated end plugs. Indiana Gene! 
Corp. 6001 5. General Av 
Cudahy, Wis. 53110. 


Direct-digital read-out to one-thousandth of an inch 
can be made with this micrometer. Using the paral- 
lax-free vernier provides readings of one ten-thou- 
sandth of an inch. Twelve models available with 
ranges from 0-1 inch to 11 inches to 12 inches. Stan- 
dard on all models: carbide tips and ratchet opera- 
tion with nonrotating measuring spindles. It's ideal 
when two or more persons are working on a project. 
The O-1-inch model, $85. Dyer Co., Oberlin, Ohio. 


Rugged cut-off saw makes clean, fast cuts through 
sheet metal, concrete, asphalt, and plastics. The 
unit is driven by a 3.6-cu.-in. engine that includes 
roller-bearing construction throughout for maximum 
power. The saw is portable and if desired can be 
converted quickly to a standard chain saw. Safety 
feature: Adjustable aluminum safety wheel covers 
blade and can't be rotated to expose operator to 
cutting edge. Remington Arms Co., Park Forest, Ill. 


| May Not Have Heard Of 


MERE El 
1 € 


almost anywhere, to practically 
anything linear. It will fit round, 
square, hexagonal, or odd-shaped 
materials. The double V block 
pivots and can be positioned 
through 360 degrees. Holds tools, 
tubing, or stock, and is available 
in three sizes from one inch 
through 134 inches. Swivljig Co., 
113 Middle Rd., Santa Barbara, 
Calif. 93103. 


Here's a holding jig that attaches 


A new scraper-chipper drill at- 
tachment offers a quick, easy, and 
inexpensive way of removing paint, 
rust, corrosion, and chemical de- 
posits from concrete and steel sur- 
faces. It is recommended for main- 
tenance of basements, driveways, 
and pools. Model No. 325 will fit 
all 14-inch and 3g-inch drills with 
speeds from 1,800 to 3,000 r.p.m. 
Cost: $6.95. Robert C. Collins Co., 
746 N.E. 67, Miami, Fla. 33138. 


Slimsert thread replacements can 
be installed speedily and perma- 
nently with just a few tools. The 
machined, screw-type inserts will 
replace stripped threads in all 
metals in sizes No. 10 through 3/4 
inch in both U. S. (coarse) and 
SAE (fine). A 14mm size for spark- 
plug thread replacement also is 
available. Just drill a hole and tap 
the insert in. Proto Tool Co., 2209 
Santa Fe Ave., Los Angeles 90054. 
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Camper Table 
Puts Spare Tire 
to Work 


ecause the spare tire is the 

base and all other parts fold 
flat, this table uses little storage 
space on the road. 

Here’s how it works. A four- 
sided pedestal, built from 3%” 
plywood, fits into the rim of the 
wheel. You attach threaded. eye- YE ке ME 
bolts to each end of a 21" piece i oc ane 
of chain and pass one end through ry > 
the wheel's center hole. The eye- 
bolt shank goes through the hole 
of an electric-junction-box cover, 
where it's secured with a wingnut. 
You feed the other end of the 
chain up through the pedestal 
and run the upper eyebolt 
through the table top. It's held 
by a wingnut, too. 

A map or print glued to the 
top gives a decorative touch. 
Shoe molding makes the plywood 
edges splinter-free. 

Finish with two coats of poly- 
urethane varnish. 


мн 
BrRmsze [ 


Packed for travel, the table top acts as 
a tray for the unfolded pedestal. Here 
they're stored between foam mattresses. 
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Hallelujah! There's now a sure 
way of clearing pesky insects 
from your outdoor living areas 


By A. M. WATKINS 


“ше catchy old call that meant doom to 
insects now has an up-to-date version: 
“Quick, Henry—the fogger!" 

New thermal insect foggers offer you a 
quick, safe, and usually the most practi- 
cal way of getting rid of mosquitoes and 
other bugs outdoors. That means around 
a patio, barbecue area, campsite, or even 
around you while you're fishing. 

Handy new models eject a dry fog that 
knocks out and kills crawling or flying in- 
sects. They can clear a large area in a 
surprisingly short time. Yet they are safe 
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QUICK, HENRY=THE 


for use around humans, animals, and 
garden plants—assuming, of course, that 
they are used properly. 

How they work. A thermal fogger is, in 
effect, a modern, updated version of the 
old Flit gun. You pull the trigger and a 
dry fog of vaporized insecticide billows 
out as you move around the outdoor area 
to be debugged. 

Key to the fogging phenomenon is the 
use of an oil-base liquid, such as deodor- 
ized kerosene; it instantly vaporizes 
when heated. The oil liquid is the car- 
rier for a small quantity of the insecticide 
chemical. The two together form the 
ready-to-use mixture you get when you 
buy a can of fogging oil. 

Put a container of the liquid mixture 
under a little ‘pressure (with a hand 
pump) and the mixture will squirt out as 
liquid when you release some. If, how- 
ever, the stuff is heated as it is released 
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from its container, it will vaporize 
instantly and billow out as a dense 
fog. The diluted quantities of the 
insecticide mixed in with the fogging 
oll are also spread out in very mi- 
nute quantities. They hang closely 
in the air throughout the fog. That’s 
what does in any bugs caught up 
in the fog. 

All thermal foggers operate on 
the same principle: fogging liquid 
plus heat equals fog. The heat, how- 
ever, is provided in different ways, 
depending on the type of fogger 
used. 

Kinds of thermal foggers. One is 
a simple unit, costing about $10, 
that you hook up to the exhaust of 
a power mower. Larger versions, at 


$15 to $20, are for hookup to a gar- An electric model is made by Burgess Vibrocrafters, Inc., of 
den or lawn tractor; they will cover Grayslake, IIl. When you pull the trigger, a pump forces in- 
a really large area of ground. (You  secticide through front barrel where heat changes it into fog. 
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Fog attachments also can be used on mowers and tractors. Engine heat turns insecticide into fog. 


generally will need a four-cycle engine, 
though, since the exhaust on most two- 
cycle engines is usually too small or too 
intricate for a fogger connection.) The 
discharge tubing carrying the insecticide 
liquid is heated by the engine exhaust; 
the stuff vaporizes, and shoots out as a 
fog. 

There are also portable hand models 
in which heat is provided by electricity. 
These cost around $35. The discharge 
tube for the fogging mixture is heated by 
an electric element much like that in an 
electric toaster. The reach is limited by 
the length of the extension cord used. 

Finally, there are new self-contained 
portable hand foggers ranging in price 
from about $35 to $50. These can be used 
almost anywhere outdoors, and can be 
poked into woodsy areas where a mower 
or tractor model can't penetrate. Heat 
is provided by a butane cartridge, with 
the unit specially designed so that the 
butane never comes in direct contact with 
the fogging oil. 

The butane is ignited in a small heat- 
ing element around which a coil of the 
fogging-oil tubing passes. Fogging oil is 
heated as it makes a couple of passes 
around the butane heater. 


Watch any thermal fogger like this at 
work and it’s amazing how the oil-base 
liquid, on being exposed to heat, sudden- 
ly turns to a dense vapor and billows 
out wherever you aim the unit. 

How they're used. Aim a thermal fogger 
over tall grass, low-lying bushes, and leafy 
foliage and it will do an effective job of 
getting rid of mosquitoes and other in- 
sects that hang out in leafy thickets. 

Foggers are also great for getting rid 
of some of our worst regional pests, such 
as the relentless no-seeums that plague 
people in places like Florida and Maine, 
and the lake midges of Wisconsin. A 
cloud of fog blankets nesting grounds, 
and clears the air of all bugs caught in 
flight as well. 

Assuming little or no wind, a fogger 
will keep an area clear of bugs from a few 
hours up to several days. You have to 
refog periodically, perhaps once or twice 
a weekend, say. А fogger will only 
knock out and kill the insects in an area 
at the time you're fogging. There's no 
way to stop a new migration of mosqui- 
toes from winging in afterwards. 

Unlike wet chemical sprays, foggers 
do not leave much, if any, insecticide resi- 


Continued on page 176 


When you camp, take along a fogger and you'll be able to drive away biting and stinging insects. 
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: | |  Teflon-coated circular-saw blades don't build up gum, let 
e | on- 0a ge saws run cooler, increase blade life, and resist rust formation. 
ith 


D... now treats circular- 
and saber-saw blades with the 
same Teflon-S coating that they On bench-saw work, reduced friction gives you faster cutting 
use on hand and pruning saws to speeds. Even plywood resins won't stick to the coating. 
eliminate gum build-up and re- СТЕ | е 3 
duce friction. The coated saws 
slip right through cuts that bind 
other blades. 

The new coating is used on 
circular-saw blades ranging in 
price from $3.55 for 614-inch 
sizes to $5.45 for 10-inchers, in 
plywood, combination, and rip 
styles. Nine saber-saw styles 
come with !4- and %-inch 
shanks, in lengths from three to 
10 inches, and range in cost ; 
from 65 cents to $1.49. Ep 


Disston's coated saber-saw blades glide through tight turns 
and plunge cuts, reduce the chance of jamming and breaking. 
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A 114-horse outboard — the diny along ata If it's exercise you're after, you'll find that rowing 
good clip, but the boat can take up to three hp. the lightweight dinghy is a fun way of getting it. 


This Dinghy's a 


Materials of tomorrow keep 
this nine-footer down to a ج‎ ед". 
lightweight 46 pounds 


HALYARD 494 SUEAVE 
PULLEYS IN SL OT— 


A. г 


By GEORGE DANIELS 


TAPER HEM 
WITH ROPE 
INISIDE. 


Some downright amazing new products 
went into the construction of this boat. 
The hull is built of Vinylcel, Johns Man- 
ville’s new polyvinyl chloride foam. This 


H.CLARK 


material is so light that the entire 9' boat, 81 X 108 HOOPS, OR 

before fiberglassing, weighed only 10 EN ees SLIDES IN 2 
pounds, and actually started to blow CLEW CN CO ( ет в APAT 
away while being photographed outdoors. oa ae 0 | 
Also, it’s compatible with the polyester N BOOM / PUPPI | 


resin used in most fiberglassing. (Sty- SEAM 


rene-type foams are attacked by polyester 
solvents, and so must be fiberglassed with 
much costlier epoxy.) 

As a bonus, in case you are capsized 
or swamped, the Vinylcel provides more qui | 
built-in flotation than necessary to sus- 4x8 | Ye GALV 
tain all the passengers the boat can carry. | то 
The !$"-thick panels weigh only four ia 
ounces a square foot. 

Smoothing and filling of hull-seam gaps 
is done with a putty made from Union 
Carbide's Microballoons, a featherweight | 14 X 4. 
powder as fine as talcum, but actually BLOCK 
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Featherweight 


ди OARLOCKS ON BLOCKS А 
4 -PLYWOOD MOTOR PADS | 1 OUTWARD SLANT NOSE PIECE 
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J | ! | в BRACKET 
m ча HOLES (2) 
2 FIBER- | 90 
GLASS | 
4 | 26 
E d Sis WOOD OR 
Ve" x10" SEATS VINYLCEL STRUT 
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т € — = 7 15 ; ME dd SKID FAIRS 
b 14 , INTO BOTTOM 
| 8 a 
3"-WIDE SKID F'WO BOTTOM 
- LAPS SIDES HEAT-FORMED 
Пы NOSE PIECE (Сит 
LAY BATTEN ON OVERWIDTH- 
BOTTOM — SCRIBE TRIM IN PLACE) 


CUT ОНЕ ON NOSE PIECE 


TILLE -UP DETA! BOTTOM BETWEEN SIDES У" NOTCH TOOTHPICKS AND 
| | ANI VESTER 


It's a breeze to sail this dinghy. When under sail, The boat is light—even a woman can lift and carry 
two leeboards are added to stabilize the craft. it. For travel it fits inside most station wagons. 
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First step: Vinylcel panels are edge-joined with poly- 
ester resin. The boat bottom is outlined using 
sprung battens. Crosspiece is placed at midpoint. 


tiny hollow spheres of phenolic resin. 

The mast step and plywood oarlock 
pads are simply stuck to the fiberglassed 
hull with P.A.C., a brand-new waterproof 
adhesive developed by the Tridox Corp. 
Incredibly, it holds better in loose-fitting 
joints than in tight ones, and its holding 
power is measured in tons per square 
inch. You can regulate its hardening 
time so you can simply hold the parts 
together while the glue turns from creamy 
soft to rock hard before your eyes; it 
signals by turning from stark white to 
brilliant yellow as the hardening process 
begins. 

The final finish is a just-developed 
spray-can epoxy-acrylic paint, made by 
the Fibre Glass-Evercoat Co. especially 
for fiberglass hulls. It requires no prim- 
er, has such covering power you can 
paint a black boat white in a single coat, 
and dries ready for launching in just one 
hour. 

Building the boat. 'То save on fiberglass- 
ing resin, iron both surfaces of all Vinyl- 
cel panels with an electric iron set for 
linen. This smooths the foam and seals 
most surface bubbles. Keep the iron mov- 
ing to avoid making hollows. Don't try 
to seal all the bubbles. It's unnecessary 
and invites scorching. 

Where Vinylcel panels must be com- 
bined to make larger pieces, butt-join 
them with polyester resin. Join leftovers 
in the same way to minimize waste. To 
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Sides, bottom, and transom are joined with polyester 


Use these four time-saving tricks when you're building the boat. 
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and "nailed" with toothpicks. When dry, the tooth- 
picks can be clipped off flush with the surface. 


make sure everything stays in the same 
plane, do the job on a panel of 14” ply- 
wood. A strip of waxed paper under each 
seam keeps the resin from sticking to the 
work surface. Weight the foam to keep 
it flat. Cut the joined panels to shape 
after the resin hardens. The boat bottom 
is outlined from a pair of clear 9' one-by- 
two pine battens sprung around a 371%” 
crosspiece at their midpoints. Draw in 
the ends to the outside dimension. Ad- 
just the assembly so diagonal measure- 
ments from crosspiece joints to the bat- 
ten stern ends are equal. Lock the parts 
in position with wood diagonals nailed 
from battens to crosspiece. 

Use this rig to mark the hull outline 
on the flat section of the bottom. Mark 
the upswept forward section on separate 
Vinylcel panels, allowing a 34" overwidth 
on each side by sliding a 34" block along 
the outside of each batten as you mark. 
Use a bright-yellow art pencil for mark- 
ing; a regular pencil mark won't show on 
the dark foam. Reason for the overwidth 
forward: The flat portion of the bottom 
is set between the sides. The upswept 
forward section of the bottom is set under 
the sides at the chines, and so must ex- 
tend all the way to the outer surface. 
After placing, trim the excess. 

The curve on the side pieces is out- 
lined by pinning a !4"-by-i15" clear-pine 
batten along the straight bottom edge of 
one side piece and bending it up toward 


You'll find Vinylcel 


а E ah 


eliminated. If not used, put an extra layer of fiber- 
glass up the vertical seams of the transom. 


the bow. The rounded nose section is 
shaped and tilted separately. 

Heat and bend. The sharp curves of 
the nose and bottom panels are bent by 
heat-forming. Just pass the panels back 
and forth over an electric burner (full on) 
or an electric hot plate, as close as possi- 
ble without producing smoke. Heat one 
surface of the foam, then the other, then 
bend it to shape slowly and carefully. 
It cools quickly and retains its curved 
form. The material will melt if it comes 
in direct contact with an open flame. 

А Stanley utility knife is a good tool 
for cutting the outlines; for shaping and 
trimming use a Surform. If the butt- 
joined seams show any hardened lumps 
of excess resin, grind them off with a 
disk sander and medium-coarse open-coat 
abrasive. Be sure the disk contacts the 
resin only. If it hits the foam, it will dig 
in instantly. If this happens, fill the dip 
with Microballoon-polyester putty of ap- 
plesauce consistency. Do the same in 
seam gaps. 

Join the sides, bottom, and transom 
with polyester, and “nail” the joints with 
round wooden toothpicks until the resin 
sets. You can push them in as far as 
necessary with your fingers or pliers. 
When the resin is hard, clip them off 
flush with the surface. If any clipped 
tips protrude, tap them in with a block 
of wood. Cut the 2"-wide gunwale rub 
strips and bond them on with polyester. 


easy to work with, using ordinary tools 


If you want more seat room, corner gussets can be 


To spot mast-hole location in the mast step, use 
two carpenter's squares, with their legs set at right 
angles, and a short length of closet pole. 


Fiberglassing the hull. Use 10-ounce 
fiberglass cloth to fiberglass the hull in- 
side and out. It takes about 12 yards of 
44" width. The resin and fiberglass hike 
the total weight to 30 pounds, or a little 
more. Figure roughly on two gallons, 
and buy an extra quart if you want glossy 
smoothness. 

Apply a tack coat of resin to the foam 
and lay the cloth on it. Smooth and 
tailor the fiberglass over the hull and 
squeegee the resin through it. Don't use 
your hands if you're allergy-prone. The 
cloth is completely wetted when you can 
see the foam color through it clearly. 
So don't add any pigment for this part 
of the job. Add it to subsequent coats if 
you don't plan to paint. 

Prop the hull so the surface getting 
the resin is horizontal for a thorough 
soak-through. Start with the outside sur- 
face of the bottom and overlap the cloth 
2" up the sides. Then do the hull ex- 
terior and overlap 2" onto the bottom. 
This gives you a double layer where it 
counts. 

Finish the inside of the hull in the 
same order and with the same overlaps. 
Use similar overlaps at the transom 
seams, with an additional 4"-wide strip 
centered up the corner seams between 
sides and transom. If you'd like to avoid 
most of this fiberglass tailoring, check 
with the W. H. Porter Corp. about Vinyl- 
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YOU CAN BUILD ONE, TOO! 


The Patio 


That 


By DARRELL HUFF 


There's a wonderful new way to design a 
patio. It's rapidly replacing the tradi- 
tional approach of paving a whole area 
with a dull expanse of concrete. You di- 
vide the area with redwood strips and 
then texture the concrete you pour be- 
tween them. You gain five ways: 

ө You avoid the backbreaking job of 
troweling the surface. 

€ You divide the patio into smaller 
areas that can be thinner—hence, cheaper 
and easier—without danger of cracking. 

e You whack up the job into small 
parts. 

€ You do only as much in a day as you 
feel like. What used to require a crew can 
be a one-man job. 

€ A textured surface is safely nonslip 
and relatively free from glare even in full 
sunshine. 

With the variety of surface textures 
and grid patterns possible, you add real 
decorative quality to the utility of a 
paved dining or lounging patio or porch 
or entrance walk or driveway. 

Early users of this method confined 
themselves to regular grids of redwood 
two-by-fours placed to form 4' squares. 
This arrangement is still good, especially 
for patios with curved outlines. But less 
formal patterns may be more attractive. 

For the entrance patio of the home I 
built myself in Carmel, Calif., I wanted a 
pattern that was both abstract and nicely 
balanced. So I went to the master of 
geometrical arrangements, the famous 
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Dutch painter, Piet Mondrian. І ran 
through a book of reproductions of his 
work—available in any fair-size public li- 
brary and in inexpensive paperback form 
in book and art stores. 

I chose Mondrian's 1921 “Composition 
in Red, Yellow, and Blue." The repro- 
duction in my paperback edition was 
about 3" by 5" and my patio space 15’ 
by 20', making scaling simple. 

Any grade of redwood can be used for 
patio grids as long as it 1s one of the all- 
heart kinds. The sapwood parts of red- 
wood may eventually decay, just as most 
other wood species would do. With both 
minimum price and maximum durability 
in mind, I used foundation grade. 

Having a couple of volunteers on hand, 
I poured the patio all at once, using 
transit-mix concrete. A solitary worker 
can spread the work by pouring a few 
rectangles at a time, in a sort of checker- 
board pattern for accessibility. 

Pebbles for texture. As soon as we had 
struck off the concrete level with the 
grids, we strewed flat pebbles on the sur- 
face and worked them in with the strike- 
off board. In places where the concrete 
was setting too fast, we had to lay a 
board over some of the pebbles and beat 
them in. 

By the time we had finished—and rest- 
ed a bit—the surface was ready for hosing 
with a fine spray. This washed cement 
off the pebbles and grids and also exposed 
some of the aggregate in the concrete. 

Continued 


wu P I E ) 1 ae ы ч 

A patio of pebble concrete in redwood grids forms the entrance court 
to the author's home in Carmel, Calif. The grid design was taken from a 
painting by Piet Mondrian, Dutch painter. The author also used colored 
pebbles arranged somewhat in keeping with the colors of the painting. 
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Except for curing, that finished the job. 
As with any concrete, this kind should be 
kept damp for a few days. Simplest 
method, especially in a hot climate, is to 
lay polyethylene sheeting over the surface 
to keep the moisture in. Being too stingy 
to buy this stuff, I just wetted down the 
surface of my patio area with a hose 
several times a day. 

Forming the grids. For grids, an alterna- 
tive worth considering is rough one-by- 
three redwood — for all the grids or for a 
part of them. The rough stuff is almost 
two-thirds as thick as surfaced 2"; and 
one-by-three will cost you only a little 
more than one-third as much as surfaced 
two-by-fours. The thinner material is 
especially suitable for a small porch or 
patio or for a pattern needing many 
divider strips. 

Given stable soil or a good base layer, 
3" is thick enough for patio paving when 
the rectangles are fairly small. This is 
another economy made possible by the 
grid plan. 

Unprotected redwood grids will discolor 
from the alkali in the cement, eventually 
weathering to a soft gray. If you'd like to 
keep the redwood color, protect the wood 
with a coat of redwood stain or varnish 
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Mondrian's 1921 ‘‘Composition 
in Red, Yellow, and Blue” above 
was the inspiration for the de- 
sign of the patio at left. The 
grids are formed of redwood 
strips. (Photo of painting: from 
Haags Gemeentemuseum, The 
Hague, Netherlands.) 


along top edges befóre pouring cement. 

A variety of surface textures are possi- 
ble. After leveling the concrete, you can 
simply steel-trowel it a bit and then broom 
it. This troweling can be done before the 
concrete is very hard — which makes for 
an easy job — and the brooming done a 
little later. Do this by pulling a long-han- 
dled brush or ordinary household broom 
lightly over the surface. You'll get an 
attractive nonslip surface. Alternate rec- 
tangles should be broomed in different 
directions. A broomed surface is much less 
slippery than a troweled one — and also 
much less work than trying to get a smooth 
surface. 

The effect you get with exposed-aggre- 
gate concrete naturally depends upon the 
kinds of rocks with which your mix is 
made. Consult your transit-mix dealer or 
your sand-and-gravel supplier about this 
when ordering. Many dealers will supply 
rounded river-rock aggregate for this kind 
of job instead of the sharper crushed rock. 
This kind of rock mix may not even cost 
you anything extra. 

If you live in a cold climate, another 
thing to ask your cement supplier about 
is air-entrained concrete. This is available 
as transit-mix. If you do mix your own, 
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be sure you use a cement contain- 

ing the agent labeled Туре 1A. 
The chemical in this produces 
billions of microbubbles that al- 
low for expansion and reduce the 
likelihood of cracking during a 
freeze. Such concrete 15 easier to 
work, too. 

Pebble concrete is obtained by 
scattering pebbles onto the sur- 
face of the concrete just as soon 
as 1t has been poured and leveled. 
Flat pebbles are best. They are 
‘sold by nurseries and landscap- 
ing- -supply dealers, and often 
come in a variety of handsome 
colors. By using different kinds 
in the various rectangles of a 
patio, the pattern can be en- 
hanced. In mine I tried to fol- 
low Mondrian's color pattern to 
some extent, using white pebbles 
in some places, black, red, pump- 
kin, and mixed colors in others. 

With either exposed-aggregate 
or pebble concrete, an hour or 
so should be allowed for initial 

. Then the surface should be 
hosed off with a fine spray. If 
your first test indicates that too 
much cement is being hosed away, 
you can always take a break and 
iry again in half an hour. 

Using few pebbles—preferably 
quite large flat ones—will give 
you quite a different effect from 
using many small ones. You can 
also get one kind of texture by 
hosing early so that much ag- 
gregate is exposed, and another 
by waiting so that the concrete 
between pebbles remains nearly 
smooth. 

If you find you've waited too 
long to bring out the hose, in- 
crease the pressure by nozzle ad- 
justment. If necessary, scrub 
away some of the surface cement 
with a stiff broom as you spray. 

But precision in timing and 
expertness in technique really 
aren't terribly important. The 
wonderful thing about building 
a patio this way is that even if 
the result isn't just what you had 
in mind, itll be handsome all 
the same. PE 


To build the nato. the author first formed the iid by placing 
redwood two-by-fours on the ground and nailing them securely 
together. The grids should slope slightly for good drainage. 
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You can work a bit, rest a bit when you use a т pattern, for 
you pour only one rectangle at a time if you wish. After pouring, 
strike it off level. Add pebbles then if you want them. 


After the concrete has begun to set, hose off the surface. Use a 
fine spray with just enough force to expose the pebbles or stones 
in the aggregate. Resp concrete moist until fully cured. 
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By MARTIN BUNN 


The voice on the phone was that of 
Silas Barnstable, town grouch, tightwad, 
and Gus’s most trying customer. 

“Remember them new plugs you sold 
me, Gus? I had bad luck puttin’ them in. 
Dropped a terminal nut off one in the plug 
hole.” 

*Haven't run the engine, have you?” 

“Course not. Tried a magnet on another 
nut. It didn’t hold, so I can’t fish that one 
out. I got a property closin’ this mornin’, 
but I need the car this afternoon. How 
about you towin’ it to the Model Garage 
and gettin’ that danged thing out? If you 
don’t go chargin’ me too much, that is.” 

There were some spare parts he could 
pick up, Gus thought, so taking care of 
two chores in one trip. 

“Be there within an hour, Silas.” 


With the parts aboard, Gus headed the 
tow truck for an outlying district where 
Barnstable lived. On the way, a siren 
screamed behind him. Gus pulled over to 
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let a fire engine pass. Before he could get 
under way again a black Thunderbird 
roared by. 

When he came into view of Barnstable’s 
house, it was framed against a backdrop 
of smoke and burning grass. The open field 
behind it was a sea of flame. 

After backing up the driveway to Barn- 
stable’s sedan, Gus got out for a longer 
look. Three hundred feet away, the en- 
gine’s hoses were already playing water 
on the flames. Two men with chemical 
extinguishers were tackling a utility pole 
that had caught fire. Beside his garage, 
dancing from foot to foot in excitement or 
rage, was Silas Barnstable. 

“Keep cool, Silas," counseled Gus. 
“They’ll have it under control fast." 

“Took enough time to get here!" splut- 
tered Barnstable, his Adams apple bounc- 
ing. “It started right after I called you. 
Only one engine, and no sign of Chief 
Maloney! I’m takin’ that up with the town 
council. He ought to be on the job.” 

“Most likely he is— maybe at a worse 
fire someplace else," Gus pointed out. 


Beside his garage, dancing 
from foot to foot in excitement 
or rage, was Silas Barnstable. 


*He better prove that," snarled Silas. 
“Т won't stand for havin’ my property 
rights endangered by neglect. I'm a tax- 
payer and entitled to protection." 

You're getting it, Silas. Besides, if that 
isn't Chief Maloney himself, I'll tow your 
car to the shop free." 

'The burly figure of the town's fire chief 
had emerged from the haze of smoke. 

"Lucky for him he's here. Don't see his 
car anyplace," grumbled Silas. 

“I think he came in that Thunderbird," 
put in Gus. “Now about your car—" 

“Just get out that plug nut. I'll pick up 
the car later. What’ll it cost?" 

“My tow charge plus a buck." 

“Too much, but I got no time to argue. 
My lawyer's pickin' me up. Don't you do 
nothin' else, 'cause I won't pay for it." 

By the time Gus had the car in tow, the 
fire was a smudge on the landscape. 


Lifting the hood of the car in his shop, 
Gus found seven new plugs installed. The 
last one in the left bank was out; it lay in 
its carton on the seat. 


That stray nut was safely removed, 
but Gus had still another tough nut to 
crack: suspicious Silas Barnstable 


йы 


ILLUSTRATION BY RAY QUIGLEY 


Mysterious Click 


As the terminal nuts were nonferrous, 
Gus couldn't use the thin magnetic re- 
triever so often useful. With a thumb over 
the plug hole to feel compression, he 
nudged the engine over until the piston 
was at top dead center of the compression 
stroke, so insuring that both valves were 
closed. He then got the nut out of the cyl- 
inder in the quickest way possible, put in 
the spark plug, and snapped on its cable. 

Soon after lunch, a turnpike call came 
in. Before Gus left, he spoke to his helper, 
busy on an automatic transmission. 

*Barnstable's car is ready," he told Stan. 
“If he pays up, let him take it.” 

“Bet he beefs about it," muttered Stan. 

But Silas made no difficulty about pay- 
ing when he showed up half an hour later. 
His sour face expressionless, he got in and 
turned the key. The engine caught. 

Its idle was immediately punctuated by 
an irregular click-snap-click. His face one 
furious scowl, Silas got out. 

“Hear that? You're a witness," he barked. 
Snapping off the ignition, he raised the 
Continued 
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hood up, glared down, then almost sniffed 
at the head bolts on the left bank. 

“What work did Gus do?" asked Stan. 

“Не didn't do її!” snapped Silas. “Т 
paid him to take out a plug nut I dropped 
in a cylinder. You see any sign there's 
been a wrench on them bolts? No, he put 
in the plug and left that thing in to bang 
around and damage my engine." 

“Hold it," objected Stan. “If Gus says 
he took that thing out, he did." 

"It's probably knocked holes in the 
piston by now," roared Barnstable. “ТЇЇ 
sue for repairs, I will. Won't do him no 
good when it gets around, either." 

“It’s probably just a tappet—” 

Stan was interrupted by a series of 


"The frown, the snarl, the overall grouchiness . 


violent backfires as a bright red coupe 
moved jerkily into the shop. It stopped, 
engine spitting and bucking. From it 
emerged Chief Maloney—and as he did, 
the engine settled to a smooth 1dle. 

"Where's Gus?” bellowed the Chief. 

"On a road call,” replied Stan. “Не 
should be back soon. Can I help?" 

“Hey!” squawked Silas. “I was first. 
You got to take customers in turn." 

^Not when Im one, with an official 
emergency," said Maloney. “Т heard 
about you beefing to the mayor about us 
not getting to that grass fire quick enough, 
Barnstable. Now you better pipe down." 

The Chief turned to Stan. “She ran 
fine last night. When I tried to start this 
morning, the starter kind of jammed. 
Then when she did catch, she spit and 
backfired fit to bust the muffler. See how 
nice she's idling? Well, listen." 

He got back in, touched the throttle, 
and the engine went into hysterics, back- 
firing and sputtering. When he got out, 
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it gradually returned again to smooth idle. 

“Cant go to fires in that car," said the 
Chief. “While the boys were cleaning it 
this morning I used my own car, but when 
they were done I let my wife take it. I 
need a quick fix on this crate, Stan. 
Never know when the next call may 
come in." , 

Getting a timing light, Stan detached 
and taped up the vacuum advance line, 
then hooked up the light. The flywheel 
mark was right at the arrow. Gingerly he 
advanced the throttle. The engine had 
another paroxysm before settling to about 
1,000 r.p.m. 

But the timing mark crept ahead, in- 
dicating the normal automatic advance. 

In a sweat, Stan de- 
tached the light and 
hooked up the plug 
scope. Аз he again 
advanced the throttle, 
the eight traces leaped 
erratically, then set- 
tled to normal height. 
Apparently the plugs 
were okay. Stopping 
the engine, Stan un- 
hooked the scope and 
removed the distribu- 
tor cap. 

There were neither 
cracks nor carbon 
tracks in it. He let it dangle and checked 
the points, which were in good shape and 
properly gapped.  Spring-arm tension 
seemed correct. Stan was thinking about 
the condenser when a metallic voice came 
from inside the car. 'The Chief answered. 
The voice squawked back, urgently. 

*A two-alarmer," snapped the Chief. 

At that moment Gus came in. 


. . If you stop 
by my office tomorrow, I'll check for an ulcer.” 


Chief Maloney explained in a few words. 
“Tve got to get out, Gus. Fix it fast—or 
lend me your car." 

“Its on stands for a brake job," re- 
turned Gus, pointing to the wheel-less 
car. *So is everything else but the wreck- 
er. Maybe Silas will let you take his." 

*Not in the shape you left it in, Gus 
Wilson," growled Barnstable. 

Gus turned the key in the Chief's car. 
The starter spun, only to stop abruptly 
with a dull thud. He got out and stared 
thoughtfully at the spotless engine. 

“Mal, when was the engine degreased?” 

Continued 
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“This morning. But what's that got to 
do with my trouble?" 

“Get some alcohol and a rag, Stan,” 
ordered Gus. He unsnapped the distribu- 
tor cap and, when Stan brought the alco- 
hol, dampened a rag with it and carefully 
wiped out the inside of the cap. After the 
solvent evaporated, he put the cap on. 

“Try it now," he told the Chief. 

Maloney jumped in, started the engine, 
and jazzed the throttle. It responded 
vigorously and smoothly. Without a 
word, the Chief roared away. 

“Whoever hosed off the degreaser got 
careless,” remarked Gus. “A little water 
got in the distributor." 

"Wouldn't that have shorted out the 
ignition all the way?" protested Stan. 

"Probably wasn't enough, just a thin 
uneven film that settled around the ter- 
minals inside the cap. That would make 
them act as if they were wider, so the 
spark jumped from the rotor to the wrong 
terminal at times. Once the engine ran a 
bit, the moisture would burn away and 
crossfiring would stop. But every time 
you changed speed and the spark advance 
worked, the spark occurred when the rotor 
was a few degrees around from where it 
had been. So it contacted new moisture 
and crossfiring started again." 

"What about my car?" snarled Barn- 
stable. “You never took out that nut. It's 
tickin away in there, chewin' up the 
valves. I thought you weren't askin' 
enough for the job. When I looked, I 
saw you never took off that head." 
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An Italian Batmobile? 


Massive gullwing doors and a fastback 
grille of honeycomb construction with flat- 
tened horizontal tubes gives the Lambor- 
ghini-Bertone Marzal its way-out look. The 
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*Could hardly do that for a buck, 
Silas. But I got thenut out." 

"It ain't magnetic. So how could you, 
without takin' off,the head?" 

Gus unhooked an air hose with a few 
inches of copper tubing on its valve. 

“I got the piston to top dead center 
with both valves closed," he said. “Then 
I stuck this tube in the plug hole. The 
air churned around inside and came out 
of the same hole, bringing the nut with it." 

“Yeah? Just listen to this engine." 

Barnstable turned it on. Immediately 
came the same click-snap-click. Gus 
opened the hood and grinned. 

“Shut it off and come look, Silas.” 

As Barnstable did so, Gus turned the 
fan belt a few inches by hand, and pulled 
away a bit of fabric three inches long. 

"There's your clicking noise. Every 
time it rounded the generator pulley, it 
slapped this antifreeze tag somebody 
wired in the engine compartment." 

“I tried to pull that off," growled Silas. 
*But it needed pliers so I gave up." 

“After stretching it so it hung down 
enough for that belt flap to hit. That’s 
why you never heard it before," said 
Gus, cutting off tag and flap. 

“Now there," remarked Stan after Silas 
had left, “1з a guy it's a pleasure not to 
do business with." 

"He's stingy, cantankerous, and small. 
Except in one thing, Stan," said Gus. 

* You name it," challenged Stan. 

"When he goofs,” replied Gus, “Һе 
really goofs big." 


ta: 
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straight-six engine is a longitudinally split 
V-12, mounted transversely in the tail. Half 
the original power plant—with transaxle—is 
enough to deliver 175 hp. Note the broad 
tail-end radiator, twin fans, and trio of twin- 
choke Weber carburetors. 
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jack base after changing a flat tire on the light. If you find that you sometimes work 
road at night if you use this simple low-cost with other tools at night, run a band of re- 
precaution. Put a strip of reflecting tape on  flecting tape around them, too. It will save 
the tools. When you're done changing the time in searching for lost tools and remind 
tire, flick your flashlight beam around and you of one you might have forgotten. 
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You can make a special tool for lifting side- Reshaping a fuel line without crim 

valve heads on and off the block by bending kinking it is easy this way: Put a piece of old 
lift handles from iron rod. Put the other end speedometer cable inside; then place the line 
through the base of a spark plug. Hammer over a pipe and bend it by hand, as above. 
the end of the rod to keep the plug base from Pull the cable out past each bend before you 
pulling off when you lift the head. make the next, to make removal easier. 
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What did Lee have in mind when the 
gave permanent Lee-Prést to Mr. Ryan 


She'll never have to iron shirts and pants again. Not with Lee-Prést 
Chetopa Twills. The rough, tough polyester and cotton 

workwear. The workwear with the permanent press that’s baked in. 
They always look great. No matter what the job. And Lee offers 

you more sizes and more stay-on-the-job features than any other 


workwear. Lee-Prest Chetopa Twills. We guarantee they'll do the job. 
And if you don't think so we'll take 'em back. No questions asked. 
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-PRéST CHETOPA TWILLS „уок 


Guaranteed the hardest-working workwear 


Н.О. Lee Company, Inc., Dept. A, P.O. Box 440, Shawnee Mission, Kansas 66201. World's Largest Manufacturer of Union-Made Workwear. ALSO AVAILABLE IN CANADA. 
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How We'll Land on the Moon 
[Continued from page 46] 


With the Bug positioned to point its 
10,000-pound-thrust descent rocket en- 
gine in the direction of its orbital flight, 
a 32-second firing retards its speed by 
the moderate amount of about 100 feet 
a second (68 m.p.h.). 

This puts the Bug into a “transfer” 
orbit, ranging in altitude from a high 
point of 90 miles down to a low point 
of only 50,000 feet. It takes the Bug 
about an hour to coast from the high 
point, where the retarding thrust was 
applied, to the low point 180 degrees 
away. During this hour, the Bug's crew 
see the earth reappear over the lunar 
horizon, and can resume direct communi- 
cations with tracking stations and the 
mission director on earth. (Before this, 
they can track their own flight path; their 
rendezvous radar shows their distance 
and direction from the CSM, whose orbit 
already has been determined.) 

Braking. А second and crucial power 
maneuver begins at the 50,000-foot low 
point of the transfer orbit. 

Again the LM descent engine fires 
ahead. It burns this time for almost 
eight minutes, while the Bug covers a 
250-mile distance—and slows it by a 
whopping 5,200 feet a second (more than 
3,500 m.p.h.). This braking kills almost 
all forward speed, and turns the Bug's 
near-horizontal flight path into a near- 
vertical one. It commits the Bug to land- 
ing now or never. 

"High Gate." From nine miles away, 
the crew can first see their landing site. 
It appears in their windows if they pitch 
the Bug upward about 40 degrees. At 
this point, called the High Gate, alti- 
tude is down to 8,000 feet and forward 
velocity to 450 feet a second (about 300 
m.p.h.)—and here the Bug enters the 
final landing-approach phase. 

Landing approach. 'The next 90 sec- 
onds—the final approach—give the crew 
time to choose the best landing spot 
within range of their fuel supply. 

Standing at the pilot’s right, the co- 
pilot calls out a pair of figures that the 
guidance computer flashes upon a digital 
display board. They tell the pilot, using 
a grid pattern etched on his window, 
where the automatic guidance system 
intends to land the Bug. 


158 | POPULAR SCIENCE 


If another spot looks smoother and 
better to the pilot, he moves a hand con- 
trol toward it. This tells the automatic 
system to change the target. Its compu- 
ter produces new figures. Again the co- 
pilot reads them off. This is repeated 
until the pilot is satisfied, and no longer 
interferes. 

"Low Gate." The approach ends and 
the landing phase begins at what is called 
the Low Gate. Here the Bug is 500 feet 
up and 1,200 feet from its landing spot. 
Its velocity is down to 50 feet a second 
(34 m.p.h.) forward, and 15 feet a sec- 
ond (10 m.p.h.) downward. 

From skimming along on its side, the 
Bug has been gradually pitching to an 
upright attitude, and its descent engine— 
still firing, but at reduced thrust—has be- 
gun to check its fall. 

At 100-foot height the Bug reaches a 
"hover point" where its horizontal ve- 
locity should be down to zero. Tiltless 
now, and braked by its downward-point- 
ing rocket engine, it descends at a rate 
Of five feet a second. At 50 feet, this is 
cut back to 3% feet a second. 

Touchdown. When the Bug’s landing 
pads are still 50 inches above the ground, 
probes extending down from them touch 
the lunar surface and light a signal lamp 
in the cockpit. The pilot cuts off the 
descent engine. A moment later, a slight 
jar tells the astronauts they have landed 
on the moon. 

Had the site proved unexpectedly for- 
bidding, the crew could have aborted a 
landing and returned to the CSM, by fir- 
ing up the ascent stage’s engine and cut- 
ting loose the descent stage. Studies 
show such an abort is feasible even as 
late as during actual touchdown, if the 
Bug starts to tip over because of a steep 
slope, treacherous soil, or insufficiently 
checked horizontal speed. 

Plans for early Apollo flights are to 
stay on the surface no longer than about 
18 hours, to avoid overtiring the astro- 
nauts. Part of this time will be needed 
to prepare the Bug to return. 

The ascent. The Bug’s ascent stage 
takes off soon after the CSM passes over- 
head. For 12 seconds the climb is verti- 
cal. Then the inertial guidance system 
tilts the flight path until it becomes ex- 
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How We'll Land on the Moon 
actly horizontal at an altitude of 50,000 
feet above the surface of the moon. 

The 3,500-pound-thrust engine is cut 
off after about 615 minutes. By this time 
the horizontal velocity is slightly more 
than enough for a circular orbit. So the 


| ascent stage coasts upward through a 


"transfer" ellipse, rising in an hour from 
a low point of 50,000 feet to a high point 
of about 35 miles. 

At the high point a modest boost from 
the LM's small attitude-control thrusters, 
increasing speed by anywhere between 
10 and 100 feet a second, suffices to 
put the Bug into an "intermediate" orbit 
reaching an altitude somewhere between 
35 and 75 miles. This orbit's adjustable 
period of revolution serves to compen- 
sate for any imprecise timing or unavoid- 
able delay in the ascent stage's takeoff 
from the moon. 

Earth tracking stations determine the 
LM's flight path in this intermediate 
orbit, and powerful earth-based compu- 
ters help figure out the best rendezvous 
strategy. It is desirable for rendezvous 
and docking with the CSM to take place 
over the visible side of the moon and in 
sunlight. 

Rendezvous. Because the Bug is orbit- 
ing at lower altitude than the 90-mile- 
high CSM, its period of revolution is 
shorter, and so it will gradually overtake 
the CSM. 

When the Bug is only 30 to 50 miles 
behind the CSM, the “terminal phase" 
will begin. Another burst of the LM’s 
thrusters augments its velocity by some- 
thing like 20 feet a second. By this ma- 


| neuver, it not only catches up but also 


gains altitude to reach the level of the 
CSM. Another hour of free coasting 
closes the gap between the two craft to a 
distance of about 344 miles. Their rela- 
tive speed is now less than 30 feet a sec- 
ond (20 m.p.h.). 

A number of very short bursts, moni- 
tored visually and by. radar from both 


craft, finally bring the LM to the actual 
. docking with the CSM. 


With successful docking, the Flight of 
the Bug comes to an end. The two astro- 


| nauts enter the CSM and rejoin its ship- 


keeper. The Bug is detached, and the 


| three in the CSM head for earth—still 


238,000 miles away. "E 


Detroit's Best-Kept Secrets for '68 
[Continued from page 49] 
inspiration from the Toronado’s styling. 

Detroit's “supercars” are girding for 
a super-battle for sales in 1968. All the 
intermediates are restyled across the 
board, and each line has a top model 
that—hopefully—will lead the rest of the 
lineup to new sales heights. 

Chrysler’s Dodge and Plymouth Divi- 
sions will offer completely new bodies on 
the Coronet and Belvedere, and this in- 
cludes the top-line R/T and GTX mod- 
els. In addition, Dodge will have its all- 
new Charger to offer as a top-line sporty 
car. With Belvedere’s all-new GTX, that 
makes three sporty hardtops Chrysler 
Corp. will market in this class. 

No loyalty among hardtoppers? Ford 
Motor has a different approach. Its in- 
termediate-size Fairlanes and Comets 
will get two two-door hardtops next year: 
one a fastback, the other a conventional 
notchback. The reason: Ford believes 
the hardtop buyer has little loyalty to 
brand names, and will switch from one 
make to another simply because the styl- 
ing appeals to him. Both the two-doors 
will be available with big engines, rally 
suspension, quick steering, paint stripes— 
all the delights that supercar drivers de- 
mand. An extra styling feature will be 
single-piece front-door windows that elim- 


inate vent windows—used for the first time | 


in an intermediate car. 

General Motors will change its inter- 
mediates drastically by assigning a 112- 
inch wheelbase to the two-door hardtops, 
while four-door models remain at 116 
inches. A glamour two-door model will be 
available in each lineup. As just one 
example, Pontiac’s GTO will get hidden 
headlights to distinguish it from the regu- 
lar Tempest. All four GM intermediates 
—Tempest, Chevelle, Special, F-85—will 
have recessed windshield wipers. 

Compared with the Big Three inter- 
mediates, American Motors’ Rebel will 


be little changed in 1968. However, | 
AM will have a new 395-cu.-in. engine of | 
about 350 hp. available for the Rebel, | 


making it fully competitive. Some new 
styling for the grille, rear end, and hood 
is also planned. Special air scoops 
stamped into the hood will give the car a 
unique, more efficient air intake for heat- 
ing and air-conditioning the interior. 


Special 
effects. No 
special 
effort. 


ne 
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The KODAK INSTAMATIC M8 
Movie Camera is for people who want 
special effects but don’t want com- 
plicated settings. It loads instantly. 
Battery operated—never needs wind- 
ing. Has four shooting speeds, from 
slow to fast motion. Plus 5-to-1 power 
zoom lens; go from wide-scene to 
telephoto smoothly, swiftly. 

More M8 features. Reflex view- 
ing through the lens. CdS electric eye 
also operates through the lens to get 
precise exposure. All this and bigger 
super 8 film format, too. жт с, 

The superb KODAK INSTAMATIC 
M8 Movie Camera is less than $225. 
See it and thecomplete line of super 8 
KODAK INSTAMATIC Movie Projec- 
tors at your Kodak dealer's. 


Price subject to change without notice. 


Kodak Instamatic M8 „ 
Movie Camera £ 
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Things You Never Knew About Beer 
[Continued from page 61] 


thousand barrels of beer, rest side by side. 
The temperature is between 31 and 32 
degrees, and the atmosphere is dank and 
chilling. Four-inch red-rubber hoses 
snake across the wet floor, making walking 
difficult. (For ease in cleaning, much of 
the piping in breweries is removable, flexi- 
ble hosing, rather than permanent pipe.) 

Once the beer has reached the peak of 
development in the lagering tanks, it goes 
through several stages of filtration, re- 
ceives additional carbonation, and then 
is ready for final packaging in bottles, 
cans, or kegs. 

To get carbon dioxide for carbonating 
the beer, many breweries ferment about 
half their beer in closed tanks, save the 
СО», and later re-inject it. 

Keg draft is simply pumped into kegs 
and sent out to bars. Since a few stray 
yeast cells probably remain in the beer 
despite all filtering, the beer must be kept 
refrigerated to keep the yeast inactive and 
prevent spoilage. 

Pasteurization vs. filtering. Traditional- 
ly, brewers have prevented bottled or 
canned beer from spoiling by pasteuriz- 
ing it—raising the temperatures to 140 
degrees for 15 or 20 minutes—after can- 
ning or bottling. This inactivates yeast 
cells, bacteria, and other organisms that 
could cause the beer to go bad. 

But heating also changes the chemical 
properties of the brew slightly. Within 
a week or 10 days, the typical bottled 
or canned flavor—a slight harshness as 
opposed to the more mellow draft taste— 
becomes noticeable. It's not necessarily 
a bad flavor—some people, in fact, like 
canned beer better than draft. But it is 
different. Now, with the new process, 
brewers are able to can or bottle the draft 
beer without cooking it, and thus retain 
the original flavor. 

The new method grew out of a develop- 
ment in Germany in World War II. Ger- 
man scientists devised a way of making 
an extremely thin cellulose filter in which 
the size of individual holes was accur- 
ately controlled so that none would be 
larger than a specified diameter. 

Filters based on this principle are now 
being made in this country by the Milli- 
pore Corp., Bedford, Mass. 'They act like 
a screen. Since no pore is larger than a 
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specified dimension, all particles larger 
than pore size are filtered out. 

'This so-called membrane filter has been 
used for years in biological laboratories. 
Sabin polio vaccine, for example, is rou- 
tinely filter-sterilized by this process. 

In 1961, Millipore was working with 
Boston's Haffenreffer brewery on bio- 
logical and other chemical tests, when 
brewmaster August Haffenreffer got the 
idea that beer might be “pasteurized,” 
not by heating, but by filtering with the 
Millipore filter. The idea grew from the 
well-known fact that some breweries, par- 
ticularly in Europe, skip pasteurization 
and substitute for it very careful and 
painstaking conventional filtration. It is, 
however, a lengthy, expensive process. 

Haffenreffer saw that if the Millipore 
process could be adapted to brewing, 
filtering might be far simpler. “It seemed 
to be an utterly ludicrous idea at first,” 
says John Bush, president of Millipore. 
“But the more we thought of it, the more 
sense it made." 

By 1963, Millipore had worked out the 
process and developed the hardware that 
could fit right into the brewery produc- 
tion line. That same year, several brew- 
ries, in Pittsburgh, Chicago, Detroit, and 
elsewhere, began using the Millipore sys- 
tem and marketing their unpasteurized 
draft beer in cans and bottles. It’s been 
highly successful in many areas; sales of 
Piels beer jumped 22 percent in one year, 
for example. Some brewers think that 
eventually all packaged beer might be 
draft—or at least produced by the filter- 
ing process even if it is not labeled 
“draft.” 

Taste is the test. How does the new 
brew taste? I’ve bought both the regular 
pasteurized and the draft-in-a-can of sev- 
eral brands of beer and tried them in 
unmarked glasses. I can tell the canned 
draft beer from the pasteurized easily. 
It’s mellower, more flavorful, fresher tast- 
ing. 

One test really convinced me. I went 
into a bar and ordered a draft and a 
canned-draft beer, same brand, then got 
the bartender to pour the canned beer 
into an identical mug while I turned my 
back. If there was any difference between 
the two, I couldn’t taste it. 
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ALLIED RADIO, DEPT. 8-H, Р.О. BOX 4398 
CHICAGO, ILLINOIS 60680 


Send me your free 1968 Catalog 
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DAP® KWIK-SEAL® - 
Tub & Tile Caulk 


Easiest to use. Just squeeze the tube and draw 
. a neat, white bead around tubs, showers, 

sinks. Clean up with water. Cures to a rub- 

bery, watertight seal. Money-back guarantee. 

Sold at leading hardware, building supply, 
—. paint and specialty stores. 


- DAP INC., Dayton, Ohio 45401 * Subsidiary of лий. Iac. 


aas ĉĉ CAMAN —————————————————S A — ——Á—————d——————————————J _ 


The Painkiller. 
For hemorrhoids that hurt. 


You have probably heard of Nupercainal? 
Suppositories and Ointment by now. 
Nupercainal is the most effective and 
longest lasting painkiller of the leading 
products available without prescrip- 

tion. It is over eight times stronger 

than the most commonly used topical 
anesthetic preparation. Doctors have 
been recommending Nupercainal for 
over 33 years for hemorrhoids that hurt. 


Over 8 times more pain-killing power than 
the most commonly used topical anesthetic. 


a 
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Come Aboard John Wayne's Yacht 
[Continued from page 67] 


| added on the top deck. The boat deck, 


which covers the main afterdeck, was also 
raised eight inches. 

The salon has a bar, soda fountain, 
wood-burning fireplace, and stereo tape 
system. Furnishings throughout are un- 
pretentiously comfortable, reflecting the 
overall masculine character of the ship. 

From its Navy heritage right on down 


| to its completely functional appearance, 


the Wild Goose is exactly the kind of 
ship you'd expect John Wayne to own. 

I talked to Wayne just before he set 
off for a cruise on the Wild Goose. He 
had just wound up a cross-country jaunt 
in connection with his latest film, “The 
War Wagon." He'd “shaken about a mil- 
lion hands," and was worn. It was easy 
to understand why he was looking for- 
ward to a peaceful voyage—no jangling 
phones, no stream of well-wishers, no ap- 
pointments, and best of all, no schedules. 

Wayne said he got the boating bug 
early in his career. He started with a 20- 
foot speedboat, and later owned a 75-foot 
motor sailer. He bought the Wild Goose 
about four years ago when he decided the 
size of his family dictated larger quarters. 

He also felt that the motor sailer 
wasn't quite the right kind of ship, from 
the safety angle, for his three youngest 
children to be wandering around on. 

The Wild Goose has just about every 
modern convenience. Did Wayne think 
it lacked anything? 

“Maybe a little more top speed," he 
told me. “А couple of years ago we sailed 
it to Spain and the Mediterranean and 
on the way a storm overtook us. We just 
couldn't run fast enough to stay ahead of 
it. With just a couple of knots more we 
could have outrun it." 

His only other complaint is that he 
doesn't get near as much time aboard as 


| he'd like. But his yacht doesn't stay idle 


when Wayne’s absent. The Wild Goose 
isn't the kind of ship you can leave in 
dock too long, so Wayne lets it out on 
charter whenever it looks as if he won't 
be using it for a while. This keeps the 
crew busy and insures that the Goose is 
always in top shape when the star wants 
to weigh anchor and set sail. And when 
he's aboard his converted man-of-war, 
Wayne's in top shape, too. 


Build a Coffee-Table Music Center 
[Continued from page 133] 

end beforehand. Use corrugated board at 
the corners to prevent damage to the 
cabinet from the rope clamp. Use wood 
blocks for wedges and a turnbuckle to 
increase the pressure, if necessary. Cut 
the needed cleats and attach with glue 
and wood screws. 

The works. To make the turn-around 
box, cut the various sections to size, and 
miter the corners. Make the cutout for 


the tape deck. If the Lafayette 830 is | 


used, it is necessary to rout the area (as 
shown in the blueprint) at the rear of the 
chassis. Note: The rear panel of the 
chassis is repositioned so the line cord 


and jacks will not be blocked by the 


flush side of the turn-around box. When 
remounting the panel, be careful not to 
break or short any wires. Actually this 
tape deck was easy to rework and posed 
no problems. 

Use a washer at the lower pivot of the 
turn-around box so that it will turn free- 
ly. Wires from the tape deck can be 
passed through the top or bottom of the 


box. The two supports for the deck are | 
set toward the sides so one hand can be | 


inserted at the center to facilitate mount- 
ing the pivot screw. 'The tape deck sim- 
ply slides into place and rests on the 
supports. 

Cut the pieces for the record-changer 
slide and assemble with glue and screws. 
Cut the cleats for the turntable support 
and attach the sliding-drawer hardware 
before attaching cleats. 'То complete as- 
sembly, install the cleats and slides. 


Shape and attach the metal for the | 


amplifier tilt rack. Attach the stop tab 
with a Pop rivet. If you don't have one, 


a nut and bolt can be substituted. Mount 


the wood supporting strip and brass pull, 
and slide the amplifier into place. 

For the trim, 34"-by-34" maple was 
shaped with a router. 'The feet are simply 
three pieces of two-by-two attached to 
the bottom of the cleats. The exposed 
edges of the tilting rack, turn-around box, 
and turntable drawer should be covered 
with flexible wood tape for a finished 
appearance. 

Finish the table to match your furni- 


ture. Mine was stained walnut and given | 


three coats of clear lacquer. After wait- 
ing a week, I applied paste wax. 05 


FOUR-WAY 
Волі Low Coat 
Electric ARC WELDER 
MONEY CAN BUY 


COMPLETE READY TO USE 
9 YEAR 10 DAY | 


GUARANTEE — 4. 
U 


nly? 18 99 osTPAID we 


WELD, BRAZE, SOLDER, CUT. Topsin performance and 
value, Ideal gift, educational, profitable, enjoyable. Мо exper- 
e : Use b welding rods and 14" carbons to make or 
repair auto bodies, fenders, trailers, boats, toys, furniture, farm 
equipment, garden tools, anything of metal, even aluminum. Op- | 
"WO on 110 V. line 


metal cabinet, ground pn 12 ft., heavy cables, SPECIAL 
combination carbon arc torch & rod holder, carbons, welding and 
brazing rods, flux, solder, welding manual ORDER TODAY 
ОМ 10.0АҮ UNCONDITIONAL MONEY BACK TRIAL, 


| ch ery, 
or send Los $18 "95 D wy shipment in U.S.A 
er from $ & receive extra 
FREE $2.00 gift of rods, flux and solder. FREE 


FOUR-WAY WELDER LD, 


1810 So. Federal St., Dept. R3-H, Chicago, 111. 60616 


gy SPRAY ON!) 
s WIPE OFF! 


LEATHER & PLASTIC 
SPRAY CLEANER 
ө Quickly removes dirt, grease 
and grime. 
€ Restores original appearance 
` At service stations 
everywhere! For 


name of dealer 
nearest you, write? 


MALCO PRODUCTS, INC. 
Dept. Р-8 Akron 4, Ohio 
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Indispensable 


It's the "MUST" 
screwdriver — 
the first tool you 
$^ reach for when 
4 ” you're doing a job. 
P, — POWER grips the | 
screw rigidly inside the screw slot. hs 
Lets you concentrate on starting а 
and driving the screw without 4 
fumbling. IB 
A precision hand tool of finest i 
quality steel and plastic you'll be 
proud to own or give. 


14 sizes Unconditionally Guaranteed 4 { | 
The original "Wedge- Type screw driver [| 


QUICK-WEDGE 


SCREW-HOLDING 


©1967 by Kedman Co. 
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SCREWDRIVER 


Try one at your dealers or write 
KEDMAN COMPANY 


Р. 0. Вох 267, Salt Lake City, Utah 84110 | 


wash tubs; 8.9 95 


". RM IRRIGATES = CIRCULATES - SPRAYS 


1,001 uses. Stalnless shaft. Won't rust or clog! Use 
ml/G HP motor or larger...34 HP for up to 2,400 GPH 
da 450 GPH 80' high; or 1, 800 GPH from 25' well. 1" 
| inlet: 34" outlet. Coupling included free. $8.95. 
HEAVY DUTY BALL-BEARING PUMP. Up to 5,200 GPH; 
ОЛ or 3.000 GPH from 25' well. 114" inlet; 1" outlet. $12.95 
SPA Postpaid if cash with order. MONEY BACK GUARANTEE 
Centrifugal and Gear Pumps in All Sizes 


LABAWCO, BOX 11, Belle Mead, N. J. 08502 


DRAINS cellars, cisterns, 


make your own 


The Gem Maker comes complete Sith all 
necessary equipment, including a super-charged 
diamond blade for sawing, and all the wheels for 
grinding, shaping and polishing; also complete 
instructions, The complete equipment as shown, 
less motor and belt for only 34.50 
f.o.b., Burlington, Wisconsin. Write to- 
day for Information and litera - JS. 

ure, 


B&I MANUFACTURING CO. 


Dept. 5 Burlington, Wis. 


Only Everlite 
* Charges 6 batteries 
* Charges 3 times faster 
* Charges all batteries 


Including hearing aid, flashlight, 
lantern, radio, in fact any battery 
up to 12V. Save Money and have 
the convenience of fresh batteries 
always. Simple and 100% Safe. 
Plugs into any 115V. outlet. Guar. | 
for one year. Send $6.95 $6.95 | IE к 
plus .65 for shipping— Model 75' dn 
B-87, TUM Mis. 


Southern Customers Write to Dept. B-87, Box 65, Sarasota, Florida 
168 | POPULAR SCIENCE 


MASTER MECHANIC MFG. CO., Dept. 


LL LLLUIL|ILGLL.LSOL'! و‎ /GiG.'R4lk, oH = 


m- rar 


p Tru ————— 


. backward. The car leaned 


LEE 


EET LLLI 


== > س :,)],]íC:] SS eS a‏ نے ر ا 


Through a Flood in a Car That “Swims” 
[Continued from page 79] 


|| ward the bridge. Bob forgot all about 


taking pictures. We ducked—and sailed 
under. The lower girder missed our 
windshield by a hand’s width. 

I worked my way through the outlying 
trees. Then we spotted a rapids along the 
edge of the river, a one-foot dip in the 
water stretched too straight to be natural. 
It was submerged hedge, we decided, 
and we'd easily sail over it. But to make 
sure it was nothing more substantial, we 
headed upstream and lowered the r.p.m. 
to try backing over with the current. 

Some 20 feet from the line, however, an 
unexpected eddy swung us around, and 
we began to head downstream sideways. 
Rather than hit whatever it was broad- 
side, and be unable to point the car away 
from the thing, I swiveled her, aiming 
toward the line head first. 

With a tremendous lurch that threw 
us against the panel, the front rose from 
the water, then dropped. Under our feet 
we could feel grinding. We were sitting 
high on a submerged wall. 

I floored the accelerator. The car mere- 
ly tilted. I put the wheels in gear, slid 
into reverse, and tried to blast us off 
the other 
way. And then it quit. Out of gas. 

The Amphicar has an auxiliary tank. 
I reached down to the firewall and threw 
a lever. The car started easily. 

We were still stuck on the wall, grind- 
ing the car’s bottom, with no wheel trac- 
tion and not enough power in the props 
to jar us off. We thought of getting out 
to push on the wall, but no one could 
have stood up in the current. The only 
thing to do was rock it back and forth 
with the props. 

We tried, but each time we rocked, 
the car scraped downcurrent a half-inch. 
So with Bob in the back moving from 
side to side and leaning out to accentu- 
ate the rocking, we gradually moved 
along. A half-hour later, with a last 
grinding crunch and a lift-up and splash- 
down that threatened to engulf us, we 


| were free. 
Exhausted, wet with river water and 
perspiration, and shaking from tension 


and cold, I pulled out on dry land. The 
car's only damage was a bent hubcap and 
slightly scraped undercarriage paint. 


WEN's Single-Post Soldering Gun 


[Continued from page 128] 


tronic chassis. I built most of a complex 
receiver kit with Wen guns, and found 
the interchangeable tips very handy. 
Many times in the past, when solder- 
ing, I've sworn at a light-duty iron I was 
using for chassis wiring because it wasn't 
up to soldering a heavy ground connec- 
tion or a tube socket to the chassis. After 


wasting time trying unsuccessfully to 


make the heavy connection with the light 


iron, I'd finally stop, find a bigger iron, 


and then have to wait for it to heat up. 
With the Wen, I used the light tip for 
wiring. Then when an occasional heavy 


job came along, it took just seconds to | 


slip one tip out and the other one in. 
Despite advantages of the Wen single- 
post guns, I won't throw away my solder- 
ing pencil-a 35-watt gadget weighing 
ounces, and a perfect tool for most kit 
-building and circuit-board wiring. But 
Ill keep my Wen nearby for the occa- 


sional hefty job of chassis soldering. And | 


on those occasional jobs when I want 
both heat in seconds and interchangeable 
tips, my Wen will be first choice. 

Fringe benefits. Although cutting and 
smoothing accessory tips for soldering 
irons have been around for years, I never 
had used any. But they came with the 
Wen kits. I tried them, and I’m sold. 
The heat-sealing tip, shaped like a small 
flatiron, really does take dents out of 
wood and seals plastic bags quickly. I 
also used it to stick back together two 
plastic parts-a TV knob and flange— 
after several kinds of glue and solvents 
had failed. I haven't laid a tile floor since 
I got the guns, but I did try out the cut- 
ting tip on a piece of vinyl tile and it 
slices through quickly and neatly. 

These single-post guns come in three 
sizes: The Model 75 takes only light- 


duty tips and is rated at 25-100 watts of | 


heat power. It's $4.95. The Model 222 
takes a light- or a medium-duty tip, is 
rated at up to 200 watts, costs $7.95. The 
Model 450 takes a heavy-duty tip in ad- 
dition to the other two. Its $13.95. 
The 222 and 450 also come in kits 
($11.95 and $15.95) containing alternate 
tips and such extras as plastic-cutting 
and heat-sealing accessories. 

The Wen guns and kits are sold at most 
hardware and chain stores. 
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You ll 
come 


around 
soon, Joe. 


Now, all you want is sweet talk. 
Fancy aromatics. Sugar and spice. 
Later on, comes the Revelation. 
Then you'll see. Revelation's five 
great tobaccos make a naturally 
mellow smoke. One you can relax 
and stay with. We'll wait for vou, 
Joe. We think you'll come around 
soon. | 


pr єс ү CABINET HARDWARE - VENEERS -TOOLS 


wooo | | | OVER 1500 ITEMS at MONEY SAVING 
- | £f || PRICES! Finest domestic and imported 
L7 dw hardwoods . . . all dimensions. Hardwood 
Co. c Pei veneers. Power tools at discount prices. 
eomm эя зеет PUO Hardware, lamp pue. upholstery supplies, 
cmm | .. 0) mosaic tile. Hard to find inlays, bandings, 
etc. Get new catalog... send name, address 

and enclose 35¢ to pay postage, handling. 


CRAFTSMAN SERVICE со Det 607 


AUGUST 1967 | 169 


BNEW 


ui DYNAMIC" 


INDUSTRIAL TRANSFORMER ARC WELDER 


IDEAL GIFT — EDUCATIONAL, ee PROFITABLE 


ANYONE CAN WELD, BRAZE, 
CUT, SOLDER, HEAT 

| STEEL, BRASS, ALUMINUM, 
AND OTHER METALS. = | 

Build and repair anything of © 


metal. Save time & money with Î 
BRA NEW, PROFES. 
510. 


Rugged metal cabinet, baked 
B Hammerloid finish. Ideal for 
| home, shop, farm and indus- 
trial use. Expert work on 
FIRST. job. POWERFUL glass 
insulated transformer welds 
14 metals with %” rods. 4 


heat settings 20 to 80 amps. 
Operates on 110 Volt AC line 
ld und clamp and ni solder, assorted rods and sim 
plified welding manual, DOUBLE PROTECTION GUARANTEE 
on rennir or replace without charge. 
8 00 C LETE d CK V. $61.50) 
SEND ONLY $ delivery or write for x “PAY 
YOU WELD” Low Down Payment Plan, Welder details FREE. 
ж р = 
aw | CHICAGO, ILL. 60616 
SOLID STATE TD SWITCH 
CON NVERTS SIN SPEED 
VARIABLE SS SED TRIGGER 
eze trigger switen 


fused for amps. Complete with fibre glass helmet, electrode 
10 day money back trial plus full 5-уг. warranty. If inoperative 
Pa b lance plus C.O charges on 

cate E AS 

1808 эй. «DM ST. 
14" AND 3$" ORILLS TO 


u Мо ,O.D. 
Write for "literature and full size Edo: 


Motors-Controls Co., Box 91H, Mequon, Wisconsin 53092 
110-120 VOLT 


А.С. 1,500-watt, 60-cycles, 
Light Plant. Fanbelt driven 
from pickup er small gas en- 
gine. Operates saws, drills, 
lights, even T.V. Weight 25 
pounds. Guaranteed. With 
Voltmeter, switch, and pulley. 
Regular $89.50, now $49.50. 
Send check or money order. 


Virden e Bilt, Box 1066 PS, Amarillo, Tex. 79109 


Now Possible To 
Shrink Hemorrhoids 


And Promptly Stop Itching, 
Relieve Pain In Most Cases. 


SS 


Science has found a medication with 
the ability, in most cases—to relieve 
pain, itching and shrink hemorrhoids. 
In case after case doctors proved, 
while gently relieving pain, actual re- 
duction took place. The secret is Prep- 
aration H*. It also soothes irritated 
tissues and helps prevent further in- 
fection. Just ask for Preparation H 
Ointment or Suppositories. 
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How Good Is Our New Vietnam Rifle? 
[Continued from page 73] 
was expended in the target—with the 
whole front of the tin ripped jaggedly 
apart. The demonstration has been made 
more realistic with the cans filled with 
tomato juice. 

A “mighty midget.” For penetration of 
hard-core targets, the little M-16 bullet is 
a mighty midget. Firing a full 20-round 
burst at automatic will knock a hole 
through an eight-inch-thick concrete-block 
wall. A new magazine is under develop- 
ment that will hold more than 20 rounds. 

Automatic fire is at the rate of 750 
rounds a minute, slightly higher than that 
of the M-14. Both the M-16 and the 
M-14 have a lever for fire selection—and 
safety. On semiautomatic they fire one 
round each time the trigger is pressed. 
On full automatic fire, short bursts are 
the recommended procedure. 

Aside from the kill capacity at short 


| range, the M-16 is two pounds lighter than 


the M-14 (6.3 pounds compared with 8.3 
pounds). One reason for this light weight 
is that the M-16 (39 inches) is five inches 
shorter than the M-14. This stubbiness 
also makes the rifle more maneuverable 
for spray-around fire in jungle thickets. 
Also, some of the new operating features 
of the M-16 make possible the use of 
lightweight metal alloys and plastics with- 
out affecting reliability and durability. 

Another weight saving is inherent in 
the smaller cartridge of the M-16 rifle. 
Its weight is approximately a third that 
of the M-14 NATO round. 'This means 
that an M-16-equipped soldier can carry, 
for the same weight, 300 rounds instead 
of 100 rounds with the M-14. 

The M-16 has the fault of all auto- 
matic weapons: They will, on occasion, 
jam or malfunction. Unless we go back 
to the old Kentucky rifle, we will have to 


| live with it—or, tragically, die with it. As 


we gain more experience with the M-16, 
modifications to improve its performance 
will be made—which is true of any rifle or 
weapon. 

Perhaps the answer to the “jamming” 
on the M-16 lies in what one of the Green 
Beret veterans told me: ““ТаКе care of a 
good rifle and it will take care of you." 

At any rate, the Army says, “А more 


effective weapon is not likely to be avail- 


able for some time to come." 


Two Saw Blades Are Better Than One 
[Continued from page 120] 
jection will, of course, determine the ten- 
on length. For a square tenon, make the 
first pass, then turn the stock so an ad- 
jacent side is against the fence and make 
another pass. 

In addition to spaced blades, you can 
work by “stacking” the blades—that is, 
place them on the arbor without separat- 
ing them with washers. This way I have 
been able to get a special groove depth or 
width which I could not accomplish with 
a conventional dado or without making 
multiple passes with a single blade. 

Blades of different diameter. As an ex- 
ample, assume that you required a quan- 
tity of drawer fronts with rabbet cuts. 
By mounting one blade between two 
smaller blades spaced for the rabbet 
width, you could cut off and form the 
cheek cut for the rabbet at the same time. 

If you had a quantity of the smaller 
blades, you could stack them against the 
center blade and actually form the full 
rabbet in the one pass. 

Blade and dado. If you own two dado 
assemblies, you are well organized for 
this type of cut. If you have just one, 
don’t despair. It is possible to use chip- 
pers outside the dado blades instead of 
between them. 

If you have any doubt about doing this 
with your unit, simply mount a chipper, 
by itself, on the saw arbor and use it to 
form a dado and a groove. You can help 
by feeding more slowly than normal. 
There is a more than fair chance you will 


be satisfied (maybe even surprised) at — 


the result. 

Whether you use washers or pieces of 
hardboard or plywood as spacers between 
blades, be sure the sides are flat and 
parallel. If not, you'll throw off the blades 
and get a wobble effect and increase the 
size of the kerf. 

When multiple-blade grooving, be sure 
blade diameters are equal. Remember 
that an old blade, which has been sharp- 
ened several times, will have a reduced 
diameter and will not match a new blade 
of the same size. 

Make sure you clamp a wood facing to 
the rip fence when you stack the chippers 
outside the dado heads. Use sharp blades, 
and if you feel any drag feed at a slower 
rate. 05 


AND OTHER 
BARGAINS 


VICKERS HYDRAULIC PUMP 
Variable displacement. Rated 3000 PSI @ 
б GPM @ 3800 RPM. Contains built-in by- 
pass with adjustable pressure гер, Inlet port 
1-1/16"-12. ‘Outlet 14-16. Exc. for all 
hydraulic applications. Approx. GOVT. COST 
$485. Shpr. Wt. 16 lbs. $27.50 


DOUBLE-ACTING HYDRAULI YLINDER 
21-L25'' stroke, 2" bore, 1-153" shaft, Operating pressure 3000 
PSI. Produces 10,000 lb. thrust. Ports are 14" pipe. Top clevis 
hole 1", bottom hole 34", Steel barrel. Completely rebuilt, 


Approx. GOVT. COST $150. Shpg. wt. 18 Ibs. $21.50. 


Ur 
of motor. Shpg, wt. O Dilys. 
Complete with wiring diagram. Approx. 
GOV'T COST $200. $11,95 


Send 25c for amazing catalog with 1000's 
of bargains in hydraulics: electrical, ma- 
rine, automotive items, etc. Order from 
ad, Prices FOB 500% deposit for COD. 
Must include your zip code number. Satis- 
fying mail order customers thru-out the 
world since 194535. 


AIRBORNE SALES Dept. 


8501 Stellar Dr. • Box 2727 * Culver City, Calif. 90230 


Tells How 
ғ To Clean 
All Drains 


(Helpful Data) 


SAVES PLUMBING | 
REPAIR BILLS 
FREE TRIAL OFFER 


Presto, one shot of new POWER GUN m- 
moves Grease, Detergent, Scale in Sinks, Uri- 
nals, Showers, Bathtubs, Toilets, Floor Drains 
15" to 6" pipe 200 Ft. e M TI 
Send for valuable advice on. Drainase Pro )- 
lems, How to remove rots, FREE SKETCH 
of Plumbing Layout. Save Plumbing Bills | | 

or start your own Business. Tear this Ad out Powertul 
HOW. Write name & &ddress NUR RT tor bain | 
FREE BO ‚ NO Agent will са nicago P 5a 

Phone 545-1702) MILLER SEWER ROD Reaction + -< 
CO.. Dent. PSF, 4642 N. CENTRAL AVE., CHICAGO, ILL. 60630 


Apply 
Water 

|». Pressure 
Here 


Pressure E & 
Here — 


A precision instrument that will x The 


do all the calculations of larger 
expensive desk models. Weighs 
only 8 ounces, fits hand. 


Fast, accurote, sturdy... completely port- 
able. Ideal for all on-the-spot calculating. 
Fully quaranteed. Price $125.00, available 
on trial basis. Write for free literature. 


CURTA COMPANY DEPT. PS-8 
Р.О. BOX 3414, VAN NUYS, CALIF. 


HARD-TO-FIND TOOLS 


NEW CATALOG of exceptionally useful tools 


rarely found in stores or other catalogs. Industrial—professional 
quality only. Used by wood & metal workers, repairmen, weld- 
ers, machinists, clock, watch and instrument makers, Jewelers 
and model makers. Brookstone tools solve problems—make work 
easier, more fun. Send 204. 


BROOKSTONE CO. «xiii t Dione 
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This Dinghy's a Featherweight 
[Continued from page 145] 


cel with fiberglass already lightly bonded 
to both surfaces so you need only apply 
the resin coating. 

The foredeck is fiberglassed on both 
surfaces before mounting. Fasten it tem- 
porarily with a few strips of cellulose tape 
so you can tailor 4"-wide fiberglass strips 
to go around the rim joint inside and out. 
Then bond it and the strips in place with 
polyester. When hard, recoat the strips, 
adding a third coat (for smoothness) to 
the outer one later. Place the 3"-wide 
Vinylcel skid strip and bond it with poly- 
ester and a fiberglass cover strip overlap- 
ping 2" on each side. This stiffens the 
bottom, eliminating the need for frames. 

If you plan to use an outboard, bond 
(with polyester) !4"-plywood surface pads 
to both surfaces of the transom, as shown. 
Skin them over with Dynel fabric over- 
lapped 2" all around. Dynel beats fiber- 
glass here because its stretch lets it con- 
form smoothly to the beveled plywood 
edges. Give it three resin coats, with no 
sanding between coats. This leaves a 
nonskid surface that gives the motor 
clamp a better grip. You can use a motor 
up to around three hp. A 115-hp. motor 
breezed the boat along nicely. 

Gluing with P.A.C. Other wooden parts, 
like the oarlock pads and mast step, are 
merely glued on with P.A.C. and not 
skinned over. For a full-strength bond, 
seal the surfaces to be joined with the 
liquid component of the P.A.C. before 
joining the two components. Then apply 
a thick coat of the mixed adhesive to 
both surfaces. Press the parts in place 
immediately with your fingers until a 
slight squeeze-out shows at the edges. If 
you follow the mix-timing instructions on 
the container, you can hold the parts for 
a minute or two until the adhesive stiffens 
enough to prevent slippage. It will hard- 
en completely in less time than it would 
take to set up clamps. 

The seats may also be of fiberglassed 
Vinylcel. I used 14” mahogany, 10" wide. 
Seat ends are bonded to the inside hull 
surfaces with polyester and fiberglass 
strips above and below. Center a strut 
made of wood or Vinylcel under each 
seat for reinforcement. 

The final finish. Spray-can epoxy-acryl- 
ic E-Z Coat was applied after sanding 
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off all irregularities, and a light de-gloss 
hand sanding of the surfaces to be fin- 
ished. The painting began 48 hours after 
the final resin coat hardened—a recom- 
mended lapse. To cover the hull thor- 
oughly in a single coat, prop the boat so 
that the surface being painted is at an 
angle of about 45 degrees. This lets you 
hold the spray can at a workable angle, 
and greatly reduces the chance of paint 
sags as you apply a heavy coat. Keep 
the spray moving to avoid pile-up. 

The finished boat rides nicely on a 
car-top luggage rack, or in a station wag- 
on with 40" between rear wheel housings. 
Either way, its light weight lets one man 
handle it. 

Shakedown cruises proved it to be both 
fast and sea-kindly under sail, outboard, 
or oars. It's an all-round dinghy kind of 
boat, however, designed to do many jobs 
with minimum effort, and to show how 
modern materials make happier boating. 
Just remember that these same materials 
can be used in most any dream boat you 
have in mind. 

Where to get the materials. Vinylcel 
in individual boat-building quantities is 
available from W. H. Porter, Inc., 314 
Howard Ave., Holland, Mich. 49423. The 
company also sells special forms of the 
material. These include Vinylscore 
(small squares of Vinylcel bonded to a 
fiberglass backing for flexibility), pre- 
glassed panels, and special-purpose types. 
And they sell precut boat kits employing 
the same materials. Price of the Vinyl- 
cel used in this boat: about 60 cents a 
square foot. 

Microballoons are available through 
numerous distributors handling Union 
Carbide products. For details, prices, and 
the source nearest you, write Union Car- 
bide Corp., Plastics Division, 270 Park 
Ave., NYC 10017. 

P.A.C. (plastic adhesive cement) is 
made by Tridox Products, 835 N. 19th 
St., Philadelphia 19130. Prices start at 
$2.98 for a 24-ounce hobby kit. Write the 
company for your nearest source, or 
order direct. 

E-Z Coat fiberglass spray paint is made 
by Fibre Glass Evercoat Co., 6601 Cor- 
nell Rd., Cincinnati, Ohio 45242. A pint 
can costs under $3. 5] 
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Yes, the HANDBOOK OF APPLIED MATHEMATICS gives you the 
solution to virtually every math problem you'll ever face in your home, 
your workshop, your business or profession! This practical mathematics 
volume contains 1,128 fact-filled pages and nearly 1,000 easy-to-follow 
illustrations and tables. What's more, you need no mathematical back- 
ground whatsoever to get maximum value out of this amazing volume. 

Twenty-four detailed chapters cover all the math needed for carpentry, 
building, painting, paperhanging, glazing, making excavations and foun- 
dations, machine shop work, electricity, printing, lathing and plastering, 
plumbing and heating, air conditioning and ventilation, brickwork, sheet 
227 metal work, electronics, and business math. You'll also find huge how-to 
sections on arithmetic, algebra, differential calculus, trigonometry, 
mechanics, the slide rule, geometry, and weights and measures. 

The HANDBOOK OF APPLIED MATHEMATICS will help you 
understand the mathematical principles involved in any problem you're 
trying to solve, or if you're not interested in the principle you still can 
get full use from this amazing book simply by looking up the practical 
problem you're dealing with and seeing how it is solved. This book (regu- 
lar price $9.95) will quickly become the hardest working volume on your 
^ reference shelf. You'll refer to it again and again because it is thoroughly 
‘hb practical, bountifully illustrated, the answer to literally thousands of 
' everyday math problems. And it's yours free when you join the Popular 
Science Book Club. 
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Your First Selection Is A Practical Guide 
to the Workings of Everyday Things from Air Condi- 
tioners to Zippers. Your first selection is HOW DOES IT 
WORK? by Richard M. Koff. Owning it gives you first hand 
knowledge of the scientific principles behind home appliances, 
natural phenomena, mechanized equipment, everything from 
rainstorms to radio tubes. 

Did you know that your TV picture is a single moving spot of 
light? That in an ordinary candle it is the wax that burns, not 
the wick? That the common corkscrew can exert a pull of 300 
lbs? No matter where you open this book you'll find fascinating 
explanations and close-up pictures to make each point crystal 
clear. Your auto’s engine? AM-FM broadcasting? Ultrasonics? _ 
Home appliances? They're all here. And, to top it off, this book (C 
is a bargain. Originally published at $4.50, it’s yours at $2.95 as 
a member of the Popular Science Book Club. 


Here's what happens when you join the 


Popular Science BOOK CLUB 


First, you get a big two book shipment—your $9.95 copy of HANDBOOK OF APPLIED MATHEMATICS, 
free, and your first regular selection, HOW DOES IT WORK? for only $2.95 (regular price, $4.50). Then, 
every month, you'll be offered the best books published on science, autos and repairs, electronics, space, 
mechanics, mathematics — books you'll want to own. Each book will be described fully, in advance, in a 
regular monthly bulletin. From these advance offers you choose only the books you like during the coming 
year. To keep your membership you need only buy one more Club selection (after HOW DOES IT WORK?) 
within the next year. You get big discounts on every Club selection offered. Even after receipt you can examine 
each book for 10 days and return it if you don't like it. | 

Every selection you accept brings with it a free surprise gift-perhaps a compact tool, pocket magnifier, 
math chart, tire tread gauge, or some equally useful item. 


44 Hillside Avenue, 


Popular Science BOOK CLUB Manhasset, N.Y. 11030 
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What's Tough About Stock-Car Racing? 
[Continued. from page 111] 
though he thought I might be ribbing him. 

No escape. During the pace lap, I fig- 
ured I could probably slip through the 
gate and be halfway to the airport before 
anybody noticed. But when we came 
around again for the green flag, some 
idiot had shut the gate, so I charged into 
the first corner along with everyone else. 
Right away I picked off one car (Buck 
Baker was having engine trouble). Next 
lap I got another and was working on 
getting by James Hylton (at least, that's 
what I remember telling myself at the 
time). 

There I was, after all these years, 
driving my first big race, running eighth, 
moving in on seventh, and the race only 
a couple of laps down. A man'd be a 
fool not to spend the rest of his life doing 
this. 

Suddenly there came a familiar feel- 
ing—one that the passing of 13 years 
hadn't dimmed. I wasn't going straight 
anymore—in fact, I was making a com- 
plete brodie. Somebody had swiped me. 

The somebody turned out to be a fellow 
name of J. T. Putney. I wouldn't want 
to say he did it on purpose; probably 
Just came into the corner too hot and lost 
it. He was lucky I happened to be where 
I was or he might have run right through 
the fence. 

Into the pits. I managed to keep the 
Dodge off the fence and get it started 
right away. At first it didn't appear that 
any damage had been done other than a 
bashed-in left rear fender. I had to stand 
on the accelerator to catch up with the 
rest of the field under the yellow caution 
flag, and everything felt normal. When 
the green came out, the Dodge ran just as 
hard as before and was moving up—for 
about three laps. Then all of a sudden 
something let go in the front suspension 
(a pin in the right lower control arm 
sheared) and the car was no longer going 
where I wanted it to. I pulled into the 
pits. Cotton took one look at the oddly 
angled right front wheel and shook his 
head. 

So there it was—another promising ca- 
reer nipped in the bud. Petty, Allison, 
Goldsmith, and the rest of them could 
rest easier now. I was returning to my 
typewriter. 
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Quick, Henry—the Fogger! 
[Continued from page 140 

due on plants, trees, grass, or the ground 
to keep away new bugs. But that's also 
an advantage of foggers and one of the 
reasons why, when properly used, they 
will not poison plants or vegetables in 
your garden. Moreover, there is no other 
handy way to keep an outdoor area real- 
ly clear of bugs and insects, short of 
heavy spraying regularly or launching a 
community-wide program of control. 

Cost of operation ordinarily will run 
no more than $10 to $15 a summer, often 
less. That's the annual cost for addi- 
tional insecticide and heat-fuel refills, 
based on use of a fogger outdoors around 
a typical house two to three times a week, 
on average, from May to September. 

As an alternative to foggers, you could 
reach for an aerosol spray to scare off 
bugs. But for outdoor control these are 
“fantastically expensive,” in the words of 
one expert. 

Are foggers really safe? Say, for exam- 
ple, a child or dog suddenly appears out 
of nowhere while you’re fogging and is | 
blanketed with the stuff. Experts say 
that chances of any ill effects would be 
highly unlikely. In perhaps one case out 
of many thousands, there might be a 
slight and temporary skin or eye irrita- 
tion, or an allergic reaction at most. 

All of the chemicals approved for fog- 
ger use have undergone long and strin- 
gent government tests for safety before 
they were allowed on the market. Most 
states also have strict laws regulating the 
sale of approved fogging mixtures. To 
be ultra-safe, however, clear the area of 
people and pets before you fog. 

The same chemicals used in foggers are 
used in other consumer insecticides and 
for debugging such places as dairy barns, 
livestock pens, food warehouses, and 
many crops. Among the best and safest 
chemicals used for outdoor fogging are 
malathion, dichlorvos (Vapona), naled 
(Dibrom), and pyrethrins. Each meets 
strict standards set up by the U.S. De- 
partment of Agriculture. 

Follow the instructions that come with 
your fogger and the insecticide used. 
Then you have nothing to worry about. 
Also remember that a thermal fogger can 
be hazardous used inside a house or any 
other enclosed space. 
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A selection of products available by mail for Fopular Science readers. 


АП merchandise sold on a money back guarantee. Order directly from advertiser. Please include your zip code. 


WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps Electric Generator. 
Generates up to 90 volts by turning crank. 
Use in high impedance relays. Charge 
ground & bring up night crawlers for bait 
or study. 2 Alnico Magnets alone now 
worth more than original gov't. cost of $15. 
Wt. 2 Ibs. $6.95 Ppd. Order Stock No. 
50,225M. Mtd. with light, to demonstrate 
electricity. $11.95 Ppd. Order Stock No. 
50,365N. Edmund Scientific Co., Barring- 
ton, New Jersey 08007. 
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MERRY-GO-ROUND OF SPARKLING COLORS 


Fascinating beacon light produces 60 rain- 
bowlike color changes. Revolving fresnel 
lenses add unusual sparkle to home, busi- 
ness. Acts as burglar deterrent since beacon 
looks like alarm system, Aluminum case— 
1034" x 6" diam. Enclosed 110-115 А.С. 
60-cycle motor. 1000-hr. 25W bulb. 10-ft. 
cord & plug. $21.00 Ppd. Order 780,099N. 
Outdoor model $26.00 Ppd., 2+90,100М. 
Edmund Scientific Co., Barrington, New 
Jersey 08007. 
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GIANT WEATHER BALLOONS 


"Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, temp. Made of heavy 
duty neoprene. Inflate with vacuum cleaner 
or auto air hose; or locally availible helium 
for high rise. 8' diam. $2 Ppd. Order Stock 
1t60,568N. 16' diam. $7 Ppd. #£60,632N. 
Edmund Scientific, Barrington, N.J. 08007. 


Go treasure hunting on the bottom! Fas- 
cinating fun & sometimes profitable! Tie a 
line to our 5-Ib. Magnet—drop it overboard 
in bay, river, lake or ocean. Troll it along 
bottom—your ‘‘treasure’’ haul can be ovut- 
beard motors, anchors, other metal valu- 
ables. 5-lb. Magnet is war surplus—Alnico 
V Type—Gov't. cost $50. Lifts over 150 Ibs. 
on land—much greater weights under wa- 
ter. $12.50 Ppd. Order Stock 2270,571N. 
Edmund Scientific, Barrington, N.J. 08007. 


AMERICAN MADE OPAQUE PROJECTOR 


Projects illustrations up to 3"x3l!A", en- 
larges them to 30" x 35" when the screen 
is only 6! feet away. No film needed. 
Projects color or black and white. Primarily 
intended for children. Operates on 115 V, 
А.С. 6 ft. extension cord and plug included. 
Operates on 60 watt bulb, not included. 
Size 12"x8"x4'/" wide. Weight 1 Ib. 2 oz. 
Plastic case. $7.95 ppd. Order Stock = 
70,199N. Edmund Scientific Co., Barring- 
ton, New Jersey 08007. 


WOODEN SOLID PUZZLES 


Here's a fascinating assortment of 12 differ- 
ent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve problems. 
Order yours now. $3.50 Ppd. Order Stock 
2270,205М. Edmund Scientific Compony, 
Barrington, New Jersey 08007. 


Terrific fun for kids of all ages. Kites climb, 
zoom, glide. Will tow ice & roller skaters, 
etc. No running to launch. 3-D aero-space 
design. Made of bright red, yellow, blue 
tear-proof acetate cloth. Wing span 47", 
length approx. 33". Easily assembled. 250 
ft. cord & instr. incl. $3.98 Ppd. Order 
i$70,901N. DELUXE MODEL—5Y/ ft. x ap- 
prox. 47", plus 500 ft. cord & reel. $6.95 
Ppd. 280,101м. Edmund Scientific Co., 


Barrington, New Jersey 08007. 
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NEW MODEL DIGITAL COMPUTER 


Solve problems, tell fortunes, play games 
with miniature version of giant electronic 
brains! Adds, subtracts, multiplies, shifts, 
complements, carries, memorizes. Colored 
plastic parts easily assembled. 12"x315" 
x434". Incl. step-by-step assembly dia- 
grams, 32-p. instruction book covering op- 
eration, computer language (binary system) 
programming, problems & 15 experiments. 
$5.98 Ppd. Order Stock 770,683N. Ed- 
mund Scientific Co., Barrington, N.J. 08007. 
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GIANT FREE CATALOG 


Completely new 1967 Catalog. 148 pages 
packed with nearly 4,000 unusual bargains. 
Exciting new categories. Many new items. 
100's of charts, illustrations. Many hard-to- 
get war surplus bargains. Enormous selec- 
tion of telescopes, microscopes, binoculars, 
magnets, magnifiers, prisms, photo com- 
ponents, etc. For hobbyists, experimenters, 
workshops. Shop by mail. No salesman will 
call. Write for Catalog ''N'' to Edmund 
Scientific Co., Barrington, N.J. 08007. 
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| A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include zip code. 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I'll prove you can slap on 4” of muscles 
to your chest—3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25¢ to cover postage and 
handling to Joe Weider, Dept. 100-87D, 
531 32nd St., Union City, M.J. 
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$70 AIR-GUN ONLY $29.95 


Complete with chisel, this 3 Ib. Air-Gun 
rips into metal, chips concrete, drives pins, 
etc. Delivers 5500 2” strokes a minute. 
Operates on 3 to 5 hp. compressor. Made 
especially for gov't and manufacturer made 
too many. At only $29.95 ppd. while they 
last, a $70 value. Try it and see. Additional 
attachments for exhaust pipe cutting and 
other special uses— $9.00. Meredith Separa- 
tor, PS-8, 310 W. 9th Street, Kansas 
City, Mo. 64105. 


OXYGEN WELDING TORCH KIT $29.95 


New portable SOLIDOX welding torch 
goes anywhere. Only 4 Ibs. Burns amazing 
solid oxygen pellets & propane. Flame ex- 
ceeds 5000?F. Braze weld, silver solder, 
melt V4" steel. Complete kit: torch, oxygen 
pellets, propane, glasses, lighter, brazing 
rods, instructions. Ideal for shops, hobby, 
metal repairs. Professional results. Mot elec- 
tric. Not in stores. SOLIDOX is simple & safe. 
Only $29.95 ppd. Cleanweld Products Co., 
P. О. Box 1061, South Gate, Calif. 90281 
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RADIAL ARM SAW KIT FOR UNDER $85 


Factory to you, assemble yourself. Easy to 
follow instructions. Guaranteed for life pat. 
pend. radial arm track; twice the usual bear- 
ings for extra rigidity, greater precision. 
Rips 24", crosscuts 12"; belt brake. $84.85, 
less motor, frt. col. Optional G.E. motors: 
V; h.p., $14.80; motor developing to 1! 
h.p., $23.80. Money back guarantee. Write 
for brochure. Terms if desired or check or 
M.O. to American Machine & Tool Co., 


Dept. PS87, Royersford, Pa. 19468. 


AIR LIFT AUTO LEVELERS 


These tough, inflatable butyl cylinders 
raise the rear of your vacation-loaded car 
to safe, normal riding level. Air lift Auto 
Levelers literally lift excess weight from 
overworked springs . . . also minimize 
sway on turns and absorb impact of bumps. 
Simple to install—no parts to remove from 
car. Ideal for camping, a "'must'' for trail- 
ering. Low as $33.95 per set—tell us model 
of car. Free literature. Air Lift Company, 
Dept. PS, 2330 W. Main St., Lansing, Mich. 
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MAKE SHOWERS OF SPARKS 


by scraping this unusual metal rod with a 
pocket knife. Ап instant fireworks display. 
Harmless. Carried safely in pocket. Start 
campfires with it in emergency. Useful for 
signaling. Makes brilliant flash visible for 
miles over water at night. Interesting, fun. 
Get some now. Send $1.00 for one spark 
rod or get 3 for only $2.00. Make money 
selling them to your friends! Franks Scien- 
tific Co., P.O. Box 156, Martelle, lowa 
52305 


Handy Dandys are sturdy, plastic caps that 
snap into a” pegboard and hold quarter 
twist baby food jars. They're ideal for 
storing all kinds of small parts and things. 
Keeps your workshop neat. 10 for $1; 36 
for $3.00; 72 for $5.00; 500 for $32.50. 
Handy Dandys only. Mo jars. Shipping paid 
anywhere in the USA. Send payment with 
order—no C.O.D. Wickliffe Industries, Inc., 
Р.О. Box 244, Dept. PS-8, Wickliffe, 


Ohio 44092. 


80,000 CANDLEPOWER BEAM LIGHTS 


New, smooth, tough polypropylene. Uses 6 
reg. flashlight cells in 3-cell length. Tre- 
mendous, piercing beam on land. Cuts thru 
fog & smoke. Made to pierce murky depths 
& withstand pressures of underwater opera- 
tion. On land its beam leaps out for 20 
miles. Illuminates objects a mile away. Used 
by skindivers, police, fire depts., etc. Rub- 
ber switches, blinker & unbreakable lens. 
$8.39 ppd., ó for $5.95 each, ppd. Free- 
man Electric, Dept. PS-8, Freeman, Mo. 


VALUABLE ELECTRICAL KNOW-HOW 


''How to Be Your Own Home Electrician,'* 
by George Daniels. Picture-clear instructions 
for handling everything from splices & 
switches to full service wiring. All about 
tools, codes, types of wire, indoor & out- 
door lighting, fuses, fluorescent lighting, 
etc. Plus essential electrical theory. Pointers 
on trouble shooting & circuit testing. Paper- 
back. Many photos & drawings. $1.50. Popu- 
lar Science Skill Books, 44 Hillside Ave., 
Manhasset, N.Y. 11030. 
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20x50 ON SALE .. . $24.97 


Brings objects 20 times closer . . . 3 TIMES 
power of ordinary binoculars! Lightweight— 
EZ TO HOLD & FOCUS. SAVE—Lists reg. at 
$49.95] 2" wide lens assures greater illu- 
mination, sharper images. 27 oz. 7" high. 
Center focus! Coated lens. $24.97. Case, 
straps included! 30 DAY FREE TRIAL. If not 
satisfied return for refund. Made in Japan. 
Add $1.50 pp, handling. COD's require $2 
deposit. UNITED BINOCULAR CO., 9043 
So. Western, H5-416, Chicago 60620 
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C 
THE SUNGLASSES OF OUR ASTRONAUTS 


You won't find Gemini sunglasses in stores. 
The lenses are guaranteed 100% distortion- 
free. Neutral grey with accurate color iden- 
tification. Specially furnace-hardened. 12K, 
gold filled frames with contoured end pieces 
encased in translucent Saflon. The ultimate 
in protection for your eyes. $12.94 Ppd. 
Also available in your prescription. $24.95 
single vision, $29.95 Bi-focal. Exclusive 
with us. Meredith/Country Club, Dept. PS-8, 
310 West 9th St., Kansas Citv, Mo. 64105. 


250-FT. CIRCLE ROTARY SPRINKLER 


Windproof inspired design—like a fire 
pump—sprays flat trajectory virtually unaf- 
fected by even stiff winds. Water hugs 
ground, soaks under windows without a 
drop going thru windows. There’s no back 
spray. Pick it up, move it, adjust it. When 
you lift it, it stops rotating. No need to 
shut off water just to move it. Dial your dis- 
tance. Get full distance or just ten feet. 
$12.96 ppd. Marshall Fire Pump Co., Dept. 
PS.8, 622 W. 67th St., Kansas City, Mo. 


SHOPPERS’ 


ART 


PAINT SPRAYER-AIR COMPRESSOR 


Plug in new Paintmobile—spray paint boat, 
patio furniture, tables, chairs, car, siding, 
etc. PAINT ANYTHING FASTER! Utility air 
power cleans mower, tools, workshop, or 
powers other air tools. Inflate toys, wad- 
ing pool, tires, etc. Painimobile compl. 
with Spray Gun/Air Hose, shelf for paint 
cans, solvents, etc. Built to sell for $120, 
NOW ONLY $72.95 incl frt. (Ohio res. 
add 3% tax), Melben Prod., Inc., 101 
Sales Ave., Harrison, Ohio 45030 


FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of 
bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 


with ultra-modern methods—fast! Regard- | 


less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 A-10 
Northeastern, Dearborn, Mich. 48126. 


Thousands of 
exciting tool 
values! 
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SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy Boxes, Channellock, Bonney, 
Herbrand, Helios, Vise-Grip, Glue Gun, 
Ridgid and many other Nationally Adver- 
tised brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-page tool catalog to- 
day. Silvo Hardware Со., PSD-8, 107 
Walnut St., Philadelphia, Pa. 19106. 
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CLASSIFIED ADS $1.40 per word 


1 AUTOMOBILES & 
MIDGET CARS 


AUTOMOBILE Literature antique, mod- 
ern. First Ford V-8 catalog. Information 
free, Enthusiasts. Box 451A, Mt. Clemens, 
Michigan 48043. 


2 AUTO SUPPLIES & 
EQUIPMENT 


CONVERTIBLE vinyl rear windows re- 
placed in minutes, Easy installation with- 
out tools, $9.95 complete kit. Clearview 
Industries, 1321 Arch, Phila., Pa. 19107. 


EE 


HYDRAULIC Jack repair kits, parts and 
pps Catalog 50c (in coin). Hydraulic 
Jack Packing & Tool Co., Inc., General 
P.O. Box 3, Staten Island, М. Y. 10314. 


` ANTIQUE Car Pistons, Gaskets, Gears, 
Valves. Etc. Catalogue $1.10. Antique Auto 
PS10 Milwaukee, Wisconsin 53204. 


CROSLEY New, Used Parts. Service 
Motors, 616 Burnside, Inwood, L. L, New 
York 11696. 


FOREIGN Car Parts, Discounts. Service 
Motors, 616 Burnside, Inwood, L. I.. New 
York 11696. x 


3 AUTO TRAILERS & 
CAMPERS 


PICKUP Camper, Trailer or Pickup- 
Cover... Build Yourself. Save! Complete 
Plans $3.95 each. Cover plans $2.00. Econo- 
line Bus or Van, Foldout Trailer, Bus 
Converslon drawings, $2.95 each. Satisfac- 
tion Guaranteed. Equipment Catalog $1.00 
(refundable). Details 10c. Viking Camper 
Supply, 94-J Glenwood, Minneapolis, 
Minn. 55403. 

WILD Life Decals, full color, large. Free 
Folder, Dealer inquires invited. Washing- 
ton Poster Co., 16824-PSC Pacific Highway 
So., Seattle, Washington 98188. 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES 


MOTORCYCLE $15. Kart $15, Mini- 
bike $30, Moped $35 complete. Minibike 
frame $5. less engine. Gasoline engines 
$3 ip. (Mailorder only). Send 25c (35c 
for irst Class Mailing) for Directory- 
Catalog Number 134 listing these and 
Hundreds of other Bargains. plans, parts 
etc, Midget Motors Directory, Athens, 
Ohio. 45701. 

HARLEY-Davidsons — Used bargains., 
New, used parts, accessories, all models. 
Bulletin 35c. Knuth's (Factory Dealer), 
- W. Fond du Lac, Milwaukee, 
3 ; 


SNOW Vehicle & Go Kart Catalog. Hop 
up accessories—speed and performance 
equipment—manifolds, engine mounts, ex- 
haust systems. Send 25c. G.E.M. Products, 
434 Roosevelt Rd.. Glen Ellyn. Illinois. 

CONVERT Bike To Motorbike! Plans. . 
$1.00; Go-Cart or Motorscooter Plans... 
$2.00 each. Go-Byk Industries, Rothsay, 
Minnesota 56579. 


HONDA 50 to 90-S Big Bore & Stroker 
Kits. Columbia Eng., 2105 E. 37, L. A., 
California 90058. 


5 AVIATION 


FREE catalog 950 aviation/space books. 
Aero Publishers, 329PS Aviation Road, 
Fallbrook, California 92028. 

PROPELLERS, Plans, Kits, Supplies for 
airboats, snowplanes. Gauges, spark plugs, 
gas-oil hose, oil coolers, primers, wrenches, 
switches, propeller hubs, engine mounts. 
Corvair-Volkswagen Conversion parts. 125- 
190 Lycoming engines, manuals, gaskets, 
parts. Catalog $1.00. Banks-Maxwell, Box 
3301G, Ft. Worth, Texas 76105, 


180 | POPULAR SCIENCE 


er insertion, payable in 
advance. Minimum ad, 10 words. Advertisers using P.O. box 
number in ad must furnish complete name & street address 


Wis. | 


for our records. 


HELICOPTER, One-Man, Portable. Kits, 
Plans, Information 25c. Photos and three- 
view drawings $1.00. Compcop. Box 1267, 
Redwood City, California 94064. 


BARTLETT Flying Saucer. Amazing ma- | 


chine hovers 200 Ib. man over land/water, 


| powered by ordinary lawn mower engine. 


Easy to build. Fun to fly. Complete Plans 
Kit Brochure, and Photo Review $3.00. 
Write: Herb Bartlett, Box 3234-B, Scotts- 
dale, Ariz. 85257. 


AIRBOAT - Snowsled - Hovercraft - Au- 


| togyro Propellers. Plans, Supplies, G.E.M. 


drawings, engines, 6-blade fans. Catalog, 
drawings, photographs. $1.00. Esco-S, Box 
1520. Bradenton, Florida 33505. 


6 ASTRONAUTICS 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers. trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 32, Colorado 81240. 

BUILD rocket engines! Send for illus- 
trated book ''How to Design, Build and 
Test Small Liquid-Fuel Rocket Engines.'' 
$3.50. No COD. Rocketlab. Dept. PS-8, 
Р О. Box 5636, China Lake, California 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 
BOAT PLANS, 


| PATTERNS. FRAME KITS. BOAT KITS. 


World's largest catalog—over 200 proven 
designs including 40 new complete boat 
kits, fishing boats. cruisers, sailing, ski 
boats. house boats, inboard and outboard 
hydroplanes. Send $1.00 for large plan 
catalog or $2.00 for catalog plus boat 


| building handbook. Kit catalog—send $1.00 


or $2.00 for catalog plus boat building 
handbook to Clark Craft, 1709-S Niagara 
Street, Buffalo, New York 14207. 


BOAT Plans — Full-Size Patterns — 
Frame Kits specially prepared for ama- 
teurs. New 88 page catalog of over 72 de- 
signs including Sail. Jets, Inboards & Out- 
boards. . Cruisers, houseboats, “hot 
boats" catamarans . . . all types from 8' 
to 36' "plus" boat trailers. New 1967 cata- 
log only 50c. Glen Marine, 9152 Rose- 
crans. Bellflower, Calif. 90706. 


NEW, used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free catalog. 
Stokes Marine Supply, Dept. 23, Cold- 
Water. Mich. 


MARINE kits—instructions for convert- 
ing automotive engines to inboards—in- 
board/outdrives — jet. $ave. Free catalog. 
Star Marine Engine Works, Berkeley, 
California 94710. 


FULL size, cut-to-shape boat patterns, 
blueprints. Send 60c for big New illus- 
trated “Build a Boat" catalog includes 
Fishing Boats, Garvies, Cruisers, Catama- 
rans, Houseboats—Outboards, Inboards, 

| J 38'. “Но build a 
Boat" booklet $2.50. Cleveland Boat Blue- 
ui Box 18250, Cleveland. Ohio 


PLANS, kits, hulls—24 page 20th Anni- 
versary catalog. All class racing boats. 
Flatbottom to qum s Hydros—Midget to 7 
Litre, 25c. Champion Boats, Box 9215B, 
Long Beach, Calif. 90813. 


FREE plan catalogue—canoes, kayaks, 
accessories. Bruce Clark, 115 McGavock 
Pike, Nashville, Tenn. 37214. 


FIBERGLASS, Resin, Foam, Brass, 
bronze screws. Prepaid, no tax. Boat plans. 
Catalog 25c. Stiles, 11-8 Mantua Hts., 
New Jersey 08051. 


"FLEET'' Liquid Plastic Boat Finish 
seals water out! Unsurpassed for rich. 
Eloss finish. Wear longer! 28 colors. Use 
on wood, metal, flberglass. canvas, Send 
for ‘‘Free’’ color card and introductory of- 
fer. Stay-Tite Products. Box 20130. Cleve- 
land, Ohio 44120 


FOR INDEX SEE PAGE 179. 


р Closing date for Oct. 
Sept. 26th) is Aug. 15t 
Send copy and remittance O. K. Kelly, Classified Adv. Mgr. 


355 Lexington Ave. 
New York, N. Y. 10017 


issue (on sale 
h. No cancellation after Aug, 10th. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


ELECTROPLATING Equipment And 
Supplies Send $1, Refundable, For For- 
mulas, Equipment Guide, Operation Data 
And Catalog. HBS Equipment Division, 
Dept. NT. 3543 East 16th, Los Angeles, 


| Calif. 90023. 


METERS—Surplus—New—Used. Panel 
and Portable. Send for list. Hanchett, Box 
5577, Riverside, California. 


10 WELDING, SOLDERING 


15 AMPERE 14” transformer welder. 
$39.95 f.o.b. Essay Mig., Co. incy, 
Massachusetts 02168, > TUE 

WELDERS—110-220 150 Amperes $49.50. 
Mw, 1070 Inner, Schenectady, N. Y. 


WELDER: 30 amp. Special. $11.95 post- 
paid. Homshop Welder, Florence, en- 
tucky 41042. 


ARC Welder! Don't pay $14.95 to $18.95. 
Plans $1.00, Kit $5.00. LD.E. Electric. 
3859 Hartford, St. Louis, Mo. 63116. 


11 DO-IT-YOURSELF 


WATER! ! Drill Your Own Well with 
Amazing New $175 Machine. Depths to 
200 feet, Information $1.00, DeepRock 
Drilling Company. 125 Trafco. Opelika, 
Alabama 36801. 


ABRASIVE Saw 8”. Cut Pipe, Wood, 
Steel. Plans $1.00. 12" Disc Sander $1.00. 
E. Gibbons, 3 Journal Sq., Jersey City, N.J. 

AUTOMATIC washer repair manuals. 
Any make, model. 13 different manuals. 


| Gu each ppd. Dryer repair manuals, for 


E. — Kenmore — RCA Whirlpool. $2.75 
each ppd. Major Appliance, 13106 Caine 
Ave., Cleveland, Ohio 44105 


12 HOME CRAFTSMAN 


DUPLICATOR — Duplicate Figurines, 
Lamps, Etc. In Wood. Plans $3.00. Plans. 
Р.О. Box 307, Zion. Illinois 60099 

HARDWOODS, Veneers, Inlays, Shop 
Supplies. Power  Tools—discounts! 132 
page color catalog 35c. Crafts. Dept. 87-B. 
2729 S. Mary. Chicago [Illinois 60608. 

FREE Catalog. New and unusual tools 
and items for home workshop. Tool Shed, 
#5, Box 18037, Cleveland, Ohio 44118. 


` SKIL-Crafts New 200-page '67-'68 Cata- 


| log. Largest selection of Leathercraft, Art- 


ist. Hobby and Craft Supplies from one 
source. Send 50c (refunded with first $5 
minimum catalog order). Skil-Crafts, Box 


| 105-PS, Joplin, Missouri 64801. 


2,500 DIFFERENT Plastic Molds, Figu- 
rines, Crafts. Catalog 25c. Steece Broth- 
ers, Box 177-PS, Sioux Falls, S. Dak. 57101. 


CAB \RING Made easy апа, 
"How To Make Formica Counter Tops," 
two excellent Guides let you build Kitchen 
Cabinets and Counter Tops like profes- 
sionals. Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods. Satis- 
faction guaranteed. Write: Japs, 126-L 
Seventh North, Hopkins, Minnesota 55343. 


WOODWORKING Catalog and Manual 


25c. Plus free ''101 Project Ideas." World's 


most beautiful veneers, lumber, plywood! 
Wood finishing, upholstery supplies. Cane. 
Lamp parts. Furniture hardware. Animal 
whittling blocks. 2,000 workshop products. 
Constantine, 2053-M Eastchester Road, 
Bronx. 10461. 

2512 PLANS. Patterns, things to make, 
do. Fun, Profit. World's greatest selection. 
Catalog 25c, Craftplans, 18250-B Harwood, 
Homewood, Ill. 60430. 

FREE Make 'Em and Save Leathercraft 
Idea Manual. Tandy Leather Co., 1001 


| Foch, G61, Fort Worth, Texas. 


SQUAREKNOTTERS: Make belts, hand- 
bags, lanyards, dog leashes, etc. Special 
offer! Beginner's book. catal 
cord samples 25c. P. C. Herw 
71-P1, 264 Clinton St., 
York 11201. 


MAKE Any Window Into One Way 
Glass, With Simple Drug Store Materials. 
You Can Look Out But Other Side Can't 
See Through. Easy Do It Yourself Formu- 
la. Only, $1.00. Send To: Easy Formula, 
Box 138, Monaca, Pa. 15061. 


STEEL Shelving $6.88 set; Shop Desks, 
Files, Work Benches, Drafting Tables. 
Bargain catalog 25c. Falls Church Office 
Furniture Co., Box 219, Falls Church. 
Virginia 22046. 


12A UPHOLSTERY SUPPLIES 


LEARN and earn. New upholsterer’s 
handbook in hard cover takes you step by 
step with easy to follow instructions and 
illustrations. Teaches you a profession in 
your spare time. Send check or money 
order for $3.50 to: Aanstac, Inc., Dept. 76, 
111 Harrison Ave., Harrison, N. J. 07029. 
Free supply catalog with order, 


13 TOOLS & MACHINERY - 


BALL Bearings and Chain, Up to 50% 
Discount. Inquire indicating Sizes or 
Numbers, Golden State Bearing & Chain. 
1759 North none Street. Los Angeles. 
California 9002 
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` POCKET hacksaw, adjustable; so power- 
ful it cuts 50-Rockwell spring steel. mar- 
ble. even glass! $1.98 ppd. VentikufI. Box 
11171, Bt. Petersburg, Florida 33733. 


14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 
power plant. Plans $1.00. R. Schmauss, 
1228 E. Cass St., Tampa, Florida. 


18 CAMERAS & PHOTO 
SUPPLIES 


adio س‎ — — 


PHOTOGRAPHY For Pleasure or profit. 
Learn at home. Practical basic training. 
Long established school. Free book. Amer- 
ican School of Photography. 835 Diversey 
Parkway. Dept. 616-018, Chicago, Ill. 60614. 
———Á——— M ————— ——— ———Á——n———————— Î 


19 MOTION PICTURE & 
COLOR SLIDES 


16MM SOUND-Projectors, Films, New, 
Used for Sale. Free Catalog. National 
Cinema, 333 W. 


57th St., New York City, 
New York 10019. 


SAVE! Process your own movies at 
home. Free catalog. Superior, 442-448 N. 
Wells, Chicago 60610. 


FREE Catalogues, 5,000 8-16MM Films. 
International- S Films, Greenv ale, N.Y. 


16mm SOUND Features And Shorts. 
Bedner, 5300 So. Talman, Chicago. 


8mm. MOVIE3—2"x2" Color Slides—Big- 
gest selection anywhere! Hollywood clas- 
sics, great comedians, railroads, automo- 
biles, trolleys, wars, travel, wild life, cir- 
cuses, many others! 16mm. films also. Big 
catalog free! Blackhawk Films, 70 Eastin- 
Phelan Bldg.. Davenport, Iowa 52808 


س !مء s‏ — س 


FREE Lists 8mm. 16mm Movies. Film 
Classic. 1926 South Vermont, Los Angeles, 
Calif. 90007. тй: 

35MM COLOR Slide Catalog. Newest 
Worldwide coverage in depth. Thousands 
exclusive. 10c. Wolfe, Dept. 16-87, Los An- 

geles. Calif. 300 025. 


20 PHOTO FINISHING, 


PHOTOCOPIES, ETC. 

CAMERA Fans! Expert t photofinishing 
and free film returned: 8MM Kodachrome | 
$3.10: 8 Exp Kodacolor $3.10: 35MM Koda- 
chrome 20 slides, $2.85: 8 Exp Black & 
White 90c. We give you free photo stamps 
to redeem for gifts. Satisfaction guaran- 
teed. Send exposed film or request mail- 
ers and complete price list. Direct Mail 
Photo, Box 8352-PS, Pittsburgh, Pa. 15218. 
TD OOO ggg 


21 HOBBIES & 
COLLECTIONS 


Co., Dept. 


COLLECT Military Miniatures. 500 mod- | 


els. Catalog 50c. Bussler, Box 107-E, Wol- 
laston, Massachusetts 02170. 


and quality | 
Brooklyn. New | 


23 MINERALS & 


PRECIOUS STONES 


ROCKHOUNDS—Gem  Cutters—Jewelry 
Makers ... new Free catalog—just off the 
press! Biggest supplier to hobbyists and 
craftsmen offers you tools. materials, 
know-how. Free catalog . . . Write Grie- 
ger's, Dept. C-14, 1633 E. Walnut, Pasa- 
dena. California. 


EARTH Science Rockhound Magazine 
Subscription $2.50. Sample 35c. Box 550- 
PS, Downers Grove. Illinois 60515. 


ROCKHOUNDS — Assortment Petrified 
Stones $5.00. Herb Mattis, 705-28 Street, 
Bismarck. No. Dak. 58501. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


TONS of Antique Gun Parts and Sup- 
plies. All Reproduction Muzzle Loading 
Guns. Send $1.00 for enlarged illustrated 
Catalog No. 
Union City 13, Tennessee. 


T „и.д - аы —2. ms 


^ SELLING 20,000 Indian Relics, AITOW- 
heads, Spearheads, Etc. List Free. Lear's, 
Glenwood, Arkansas. 


INDIAN Relics. 10 Arrowheads $3.00. 


Large Free List, Hyde's, Box 1788, Santa 
Fe. New Mexico 87501, 


| 25 FORMULAS, PLANS, ETC. 


LATE Modern Manufacturing Formulas 
List Free. Chemical Service, Martville, 


| New York. 


| Details free. Cassell, 
| Oregon 97401. 
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“SEAHORSE, Starfish. Catalog * 50c." | 


SL. Box 18682, Tampa, Fla. 33609, 


ENCYCLOPEDIA of formulas. processes. 


ANY Formula $3.00. Catalog—Manufac- 
turing Treatise 10c. Н. Belfort, 192 N. 


| Clark, Chicago 60601. 


26 SCIENCE & CHEMISTRY 


PERCUSSION Bombs — Explode when | 


thrown down. Complete non-commercial! 
manufacturing procedure. formula, only 
$1.00. Chemicals available, Technitome, 
Box 22. Berlin. New Jersey 08009. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones. engines. 
launchers, trackers. rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries, Penrose 6, Colorado. 81240. 

FIREWORKS--Explosives = Detonators. 
New Manual reveals formulas. prepara- 
tions, only $2.00. "Free with order, $2.95 
Silver Wham Kit." Exchem, Box 169, Ber- 
lin. New Jersey 08009. 


GIANT Chemistry, Biology and Astron- 
omy Equipment Catalog. 25c. Xercon Sci- 
entific Company, 8542 Oglesby. Chicago, 
Illinois 60617. 


PROFESSIONAL fireworks fuse, burns 
underwater, 75 feet, $1.00. Eddcolabs, Box 
09. Berlin. New Jersev 08009. 


UNDERWATER fuse, 3/32" diameter. 25 
feet with samples, formulas, instructions, 
$1.00. 125 feet $4.00. postpaid. Free cata- 
log. Zeller, - Box 640, Hudson, Michigan. 


CHEMICALS, laboratory apparatus, 
microscopes, mineralogy sets and tele- 
scopes. Catalog 35c. Sheard Science Sup- 
piles. Columbus, Wisconsin 53925. 


ROCKETRY!! New  Kits—2.000 feet 
altitude with powerful motors. Tubes, 
Cones, Parachutes. Launchers. Igniters. 
Exciting new Catalog—rocket data—dia- 
grams—25c. Rush Delivery. Centuri Aero- 
| Spec. Box 1988, Phoenix, Arizona. 


FREE Periodic Classification of Ele- 
| ments and Conversion Tables W 'à Cata- 
log 25c. Chemicals. Apparatus. Biology. 
et a Scientific. 7053 N. Clark, Chi- 
cago. . 


І LABORATORY Conversion Charts With 
Discounts. Catalog-—25c. Hagenow Labora- 
tories. Manitowoc. Wisconsin 54220. 


SEARCHING For Economically Priced 
Chemicals And Apparatus? Gifts With 
Catalog. 25c. Starr Scientific. Manitowoc, 
Wisconsin 54220. 


MAKE Phosphorescent smoke, Skyrock- 
ets. match bombs. trick matches, mini- 
pistol, all from ordinary matches. Com- 
plete plans $1.00. Free! 75 explosive and 
fireworks formulas, including the famous 
putty explosive formula. with order. Franks 
Scientific Co., Р. О, Box 156, Martelle, 
Iowa 52305. 


| mineralogy, 


| Franks Scientific Co., 


116-A. Dixie Gun Works. | postpaid, Expires Labor Day. S & 


| ment. Catalog 25c. 


| er designed tool instantly 


ILLUSTRATED Catalog: Chemistry, 
va 25. Tracey Labora- 
tories, Evanston inoi 


FREE! $6.00 worth = pyrotechnic and 
fireworks formulas with purchase of 50 
cent catalog. To get hundreds of addition- 
al free formulas, see details in our catalog! 
P. О. Нох 156, Mar- 
telle, Iowa 52305. 


I SAW It! Amazing report of UFO inci- 
dent. Previously unreleased. $2. Greer, 
ton 99403. ^" Blvd., Clarkston, Washing- 

on 99403 


` FREE Pyrotechnic formulas with catalog 
35c. all science supplies, Special! Elastic 
Water kit. tubeless siphon. flows back- 


| wards. Send $1.00. Dissect-A-Kit, Box A55, 


Wantagh, N. Y. 11793. 


FREE 5 feet—fuse. Details and catalog 
10c. Rocket Manual. illustrated, 382 pages 
—$1.00. 5 & C Labs, 21863 Colgate, arm- 
ington, Michigan 48024. 


7 SMOKE Bombs and 15 ft. Fuse. $1.50 
C Labs. 
21863 Michigan 


Colgate, Farmington, 


| 48024. 


SKYROCKETS! Super Fireworks! 28 
Different Types!!! — Complete, detailed 
instructions, diagrams, 75 formulas — 
rocket construction. aerial displays, 
streamers. stars, fountains. roman can- 
dles, mortars, fireballs. smoke trails, col- 
ored flares. fuses, propellants. $1.00. 
Сер шш 1265 Athens, San Francisco 


` CHEMICALS and apparatus for indus- 
trial. analvtical and private laboratories. 
Catalog 35c. Dept. M-26. Biological Supply 


сөз i Mt. Hope Ave., Rochester, М. Y. 
ROCKETS! Flight Kits, Test Equip- 


Rocket Development 
Corporation, Route 3, Seymour, Ind, 47274. 


LASER Model Pistol $2.95. Build a con- 
tinuous Firing Model, beam Projection 
from 30-60 to 90 ft.. as a dot. Polarized, 
White or Red Pink Beam. Course, draw- 
ings. plans, manufacturer's addresses, IN- 
structions. $2.95. Postpaid or Catalog 25c. 
Roy Davis Scientific Co.. Green Cove 
Springs. Florida 32043. 


UNIVERSAL Science Theory: calcula- 
tions, drawings: explains atom. radiation 
belts. gravity. etc. Theory explaining work- 
ing of the mind. Price 50c. Turner, Box 
741, Kenosha. Wis. 53141. 


TRISECT Any Angle—0 to 180. Comput- 
locates precise 
!4 or !3 angle without moving tool nor ‘fit- 
ting' it! Accuracy surpasses compass! Fast 
as st. line—two points! $1 per tool. C.V.A.- 
Programming. 4276 Brunswick Ave., Los 
Angeles, Calif. 90039. 

10 


SEND $1.00 For: Aerial Bomb Kit. 
Different Salute Casings. 5 Feet of Fuse, 
Catalog. Tecko, Box 294. Westfield, New 
Jersey 07090. 


CHERRY Bombs. Giant Display Fire- 
works! Giant Process and Formula Man- 
ual. $1.50. Lee Scientific, 1 W. 14th., 
Helena, Montana 59601. 


FIREWORKS: Giant new 28 page cata- 
log of chemicals. tools. kits. casings. books 
5c. 110 Feet of safety fuse plus catalog 
only $1.25. Lowest prices anywhere. Send 
now to: United Pvrotechnics, 12421 5. 


Throop. Chicago. Illinois 60643. 


LASER Pistol—S$1. 00. How to build Laser 
Rifle Electronic Laser, Hellum-Neon La- 
ser—$4.95 each. New project on Flying 
Saucers—$4.95. Complete Project Catalogue 
—25c. Roy Davis Lab.. Dept PS. Drawer 
17087. Jacksonville. Florida 32216. 


FIRECRACKERS. Skyrockets, M-80's, 
Torpedoes, Fireworks Supplies, Commercial 
and Display Fireworks, Huge illustrated 
catalog $1.00. Carton of 25 assorted sam- 

les $2.00. American Fireworks, Box 10867, 

airfield, Connecticut 06430. 
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UNUSUAL Chemistry courses, kits! In- 
formation booklet. 25c. National, Box 94, 
Redwood City. California 94064. 


SUPPLIES for the home manufacturing 
of rockets. aerial bombs. salutes. roman 
candles. etc. Fuses. chemicals. casings, 
tools, instructions, 1. diameter waterproof 
fuse, 40 feet $1.00: 3 32 diameter 75 feet 
$1.00: !, diameter 10 feet $1.00; complete 
list plus box of 20 useable samples $1.00. 


Caseco. Box 77. Riverdale. New Jersey 
07457. 
LIQUID Rocket! 10,000 foot altitude! 


Plans, $2.98. Star Space Systems. PS8, Box 
4353, Inglewood, California 90309. 
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27 PLASTICS 
PLEXIGLAS — Any thickness — Clear 


—Colors—Cut to size—Clear Rods—Tub- 


ing. McClarin Plastics, 
Hanover, Pennsylvania. 


LIQUID Casting Resin. Large stock of 
supplies for making lamps, desk sets, ash 
trays, art objects, jewelry, embedding. 
Fun for entire family. Sell for big profits. 
Illustrated catalog and instructions shows 
how. Send 25c. Dept. 67-8C, Taylor & Art 
Plastics Inc., 1710 E. 12th, Oakland, Cal- 
ifornia 94606. 


P.O. Box 168B, 


PLASTIC Embedders, Jewelry Workers, 


Findings. 
861 Broad 


We have everything. Moulds, 
New Catalog 25c. David Co., 


St., Dept. P, Providence, R. I, 02907 
32 REAL ESTATE 
“THE Only ‘No-Risk Land Purchase | 


Plan’ in America—10 year money-back 
guarantee on any Vacation. Retirement 
or Investment homesite in Boiling Spring 
Lakes—the multi-million. 14.000-acre de- 
velopment on the Carolina Coast. All fa- 
cilities. electricity, roads, motel, golf 
course, country club, already in. Private 
ocean beach, 50 fresh water lakes, !4-acre 
homesites as low as $435.00; $5.00 down. 
Write for free literature. (Not offered to 
residents of California. Florida, New 
York) Boiling Spring Lakes, Southport 
2-K, North Carolina 28461.” 


CENTRAL Ontario—Choice 640 acre 
Sportsmen's paradises stil available— 
$20.00 plus $6.50 Taxes yearly. Maps. pic- 
tures, $2.00 (Refundable). Information 


Bureau, Norval 3. Ontario, Canada. 


ARKANSAS—Farms, Ranches, Homes, 
Springs, Streams, Lakes, Catalog. Jim 
Tucker, "The Land Man", Rogers, Ark. 


T2756 


CANADIAN Lands, seized and sold for 


taxes. 
describe many choice properties. situated 
from coast to coast. acquired by us through 
Tax Sale. Priced as low as five dollars per 
acre, guaranteed perfect title, small 
monthly payments, no mortgage. Beauti- 
fully situated hunting and fishing camps, 
where there is real sport; summer cot- 
tage sites, heavily wooded acreages. Now 
is the time to invest in Canada's minerals, 
forests and farms, Write to-day for free 
twenty page booklet with full explanation, 
Tax Sale Service, Room 301H, 85 Bloor St., 
East. Toronto 5, Canada. 


FREE! Big 180 page Summer Catalog! 


Thousands of properties described, pic- 
tured—Land, Farms, Homes. Businesses— 
Waterfront, Recreation. Retirement. Se- 
lected Best thruout the U.S. 67 Years’ 
service, over 500 Offices, 37 states Coast 


to Coast. Mailed Free from the World's | 
: 42nd | 


Strout Realty. 60-ZB E. 
St.. N. Y.. N. Y, 10017; T-ZB S. Destini 
St., Chicago, Ill. 60603: 521-ZB E. Green 
St., Pasadena, Calif. 91101. 


$1 ACRE—Canadian Border — hundreds 
campsites. island. farmlands, directly 
from tax authorities, (Non-profit.) Lists, 
photographs mailed. Register, Room 304, 
110 Church Street, Toronto 1, Canada. 


CANADIAN Vacation Lands: Full price 


385.00. 40 acres, $10 month, Suitable cot- 


age sites, hunting, fishing, investment, 
Free information. Land Corporation 
3768-D Bathurst, Downsview, Ontario, 


Canada. 


40,000,000 ACRES Government public 
land in 25 states. Some ш as $1.00 acre. 
1967 report. Details $1.00. Public Land, 
422-P58, Washington Building, Washing- 
ton, D. C 


GOVERNMENT Lands one cent an acre. 


For exclusive report send $1 to: National 


Lands, P.O. Box 241-F, 
York 11758. 


GOVERNMENT Lands... Low as $1.00 
Acre. Millions Acres! For Exclusive Copy- 
righted Report . . . plus "Land Оррог- 
tunity Digest" listing lands available 
throughout U.S., send $1.00. Satisfaction 
Guaranteed! Land Disposal,  222-EH, 
Georgetown Building, Washington, D.C. 
20007. 


Massapequa, New 


FLORIDA Campsites—deep in the heart 


of the great Ocala National Forest— 
where few individuals have the privilege 
of owning land. Isolated yet accessible, 
with electricity. Good fishing. hunting, 
Warranty Deed, pitch tent, park trailer, 


build lodge. Free maps and photos. Win-. 


free Vernor, DeLand, Florida. AD66LS149, 
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|New York, 


FREE! ! ! ! Illustrated 168-page Catalog! 
Describes hundreds of farms, ranches, 
homes, businesses, vacation, retirement 


and waterfront properties coast to coast! | 
| Specify type property and location pre- 


ferred. Zip code, please. United 
Agency, 612-PS West 47th St., 
City, Mo. 64112. 


33 SPORTING GOODS, GUNS, 
FISHING TACKLE, ETC. 
FISHING Without Rod, With Reelfisher. 


Exciting! Only $3. Kaufmann Import, 
22323 Peralta, Hayward, California. 94541. 


arm 
Kansas 


FREE ... Wholesale Catalog. Beads. 
Spinners, Lure Parts. Sinker Molds. Jigs. 
REM. Finnysports (PE) Toledo, Ohio 


| FREE! Newest edition famous Corcoran 


catalog. Largest selection hunting. camp- 
ing. fishing equipment. АП items field 
tested. Boots, clothing. fishing tackle. 
tents, gun cases, sleeping bags. Dozens of 
specialties. zip code, please. Corcoran. Dot. 
PS-87-B, Stoughton, Massachusetts 02072. 


FREE .... Wholesale Catalog. Arrow 
Shafts. Broadheads, Fletchings, Fisharrow 
parts, Tools, Bows. Finnysports (23G), To- 
ledo. Ohio 43614. 


WEATHERCASTER®—Portable radio re- 
ceiver for U. S. Weather Bureau's new 
instant weather channel (162.55 MHz). 
Chicago. Honolulu. Kansas 
City and Miami now broadcasting. Inquire 
at other local Weather Bureaus before 
ordering. $38.95. Shaw Electronics, Roper 
Building. Miami, Florida 33131. 

"LIVE Traps. All sizes, mouse to dog. 
Also fish. sparrow, turtle. and other traps. 
World's largest selection. Free catalog. 
Sensitronix. 2225-MC20 Lou Ellen, Hous- 
ton. Texas 77018."' 


OUTDOOR Discount Catalog Featuring 


Our 50th annual series of lists, | 2005, Reels, Lines, Golf Equipment, etc. 


Orchard Trading Company, Box 241-Р, 
Hastings, Michigan. 


SCHUERA Rod. New invention. Spin- 
ning rod with adjustable rigidity, Rolls up 
like a rope when not in use. Send 10с for 
full information or $29.95 with order. Im- 
port Treasures Unlimited, Box 222. Mc- 
Minnville, Tenn. 31110. | 

SPORTSMAN'S Gamebird Handbook 
$1.50, 70 maps. 275 color pictvres- Mz7!- 
lards. Canadian Honkers. Partridge. Quail, 
Pheasants. Shangri-La Waterfowl Para- 
dise, Cross Lake 57, Minnesota 56442. 


34 CAMPING EQUIPMENT 
& TENTS 


CAMPING, Tents. Giant catalogue. Send 
25c. Morsan, 810G Route 17, Paramus, New 
Jersey 07652. 


FREE! Newest edition famous Corcoran 
catalog. Largest selection hunting, camp- 
ing, fishing equipment. All items field 
tested. Boots. clothing, fishing tackle. 
tents. gun cases, sleeping bags. Dozens of 
specialties, zip code, please, Corcoran, Dpt. 

PS- 87-A, Stoughton. Massachusetts 02072. 


36 HOUSEHOLD PETS 
` 285 PICTURE Brochure 35c. Fascinat- 


ing. Everything— you name it. Strombere's | 


Pets Unlimited, Fort Dodge 57, Iowa 50501. 


38 BIRDS & ANIMALS 


RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry, Mt. 
Vernon. Ohio 43050. 


MAKE Money raising chinchillas, mink, 
rabbits, eavies for us, Free Information, 
Keeney Brothers, New Freedom 2, Penna. 


EARN $10.000 Yearly Raising Angora 
Rabbit Wool for us. Particulars 25c coln. 
Angora, Malta 1, Montana 59538. E 

BEGINNERS Falconry Bulletin $1.00. 
24 Hawk, Falcon pictures suitable for 
framing $5.00. Stromberg's Pets 'Tn'imit- 
ed. Fort Dodge 57. Iowa 50501. 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature— We teach you how to 
raise, sell fish worms, crickets. Hybrid red- 
worms 3000—$5.95. 5000—$8.95. 10,000— 
$16.95. Postpaid. Carter Farm-12, Plains, 
Georgia. 

EARN Money raising fishworms for us! 


Exciting details free! Oakhaven-121, Cedar 
Hill, Texas. 


| cal "As Is" 
| List. Write: 


| planes, 


BIG Money Growing Fishworms, Crick- 
ets, Giant African Crawlers. Free Litera- 
ture, Fain's Hatchery, Edison, Ga 31746. 

"SURE Fire Method Worm Finding. 
Thousands in an hour! Details—$1.00. 
ede Pine, Prince George, British Colum- 

a.'' ў 


| 40 HUNTING & FISHING 


INFORMATION 


"FISH traps. 
types. Animal, 
and tra 
F24 Lou 


collapsible. Pond-lake 
bird traps. Free catalog 
ing secrets. Sensitronix. 2225- 
llen. Houston, Texas T7018" 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war surplus 
optical bargains. Lenses. Prisms. Tele- 
scopes. Binoculars, etc. Jaegers. 691G 
Merrick Road, Lynbrook, New York. 


SCIENCE Bargains! Lenses. Telescopes, 
binoculars, microscopes, kits, parts, war 
surplus. Send $1.50 for beginner's 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN. 
Edmund Scientific Co., Barrington. New 
Jersey, 08007. 


BINOCULAR SALE! Free color catalog 
100 models $9.95-$250.00. Write, United, 
0043 So. Western BCAT-216, Chicago 60620. 


Sa rr rrr gr cer E ES 


WORLD famous 'Dynascope'' Telescope 
—Build your own reflector telescope; mir- 
rors. eyepieces, tripods. accessories. Re- 
quest free brochures. Criterion Manufac- 
turing, Dept. PS-8, Hartford, Conn. 06101. 


PRECISION Telescopes, Refractors-Re- 
flectors, Microscopes. Prepaid! Free Cata- 
log. Discounts! Artel Instruments, 3444 
S. Ivanhoe, Denver, Colorado 80222. 


INDE ee ILS тїгї ee er M oll 


BINOCULARS Direct from Manufactur- 
er. Finest Quality, Tremendous Savings! 
Request Catalog, Koyu, 3850 Crenshaw 
Blvd., Los Angeles, California 90008. 


REFLECTOR and Refractor Telescopes, 
Kits, Mirrors, Lenses, etc. Free Catalog. 
Suffolk Science, Mattituck, N. Y. 11952. _ 


^ ASTRONOMICAL | ТЕ: 


books, Star—Atlases, 
free list. Herbert Luft, Box 91, Flushing 
64, New York. 


43 GOVERNMENT SURPLUS 


JEEPS From—$52.50, Typewriters From 
—$4.15, Cars From-—$31.50, Walkie-Talk- 
ies. Motorcycles, Airplanes, Boats. Typi- 
Bid Bargains From Uncle 
Sam. Tremendous Variety. Exciting Free 
Enterprises, Box 402-519 Ja- 
maica, New York 11430. 


JEEPS Typically From $53,90— Trucks 
From  $78.10— Boats. Typewriters, Air- 
Sporting Equipment, used. 100,- 
000 Bargains Direct From Government, 
Many in Your Area, Complete Sales Di- 
rectory and Surplus Catalog $1.00 (De- 
ductible First $10.00 Order). Surplus 
Service, Box $820-B, Holland, Michigan 
49424. 

GOVERNMENT Surplus How And Where 
To Buy In Your Area. Send $1.00 To Sur- 
plus Information, PS Headquarters Build- 
ing, Washington, D.C. 20036. 


44 ATHLETIC EQUIPMENT 


4 PHYSICAL perfective courses for only 
25c. Several Bargains. Guaranteed. Write: 
Sid's, (PS-5-67), 8421-C, Evergreen, South- 
gate, Calif. 90280. 


45  BODY-BUILDING, SELF- 
DEFENSE COURSES 


"GIANT Arms," Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction 
or refund. Gaucho, Box 9309-56. Chi- 
cago 60690. 


BRUCE “Kato” Lee's “Chinese Gung 
Fu'' $5.00. Chart $1.00. ago $2.00. Free 
Literature. Oriental Book Sales, P.O. Box 


| 1183, Oakland 4, California. 


KARATE—Judo—Kendo—Complete Cat- 
alogue. Send 15c Stamps: Judo America, 
1090 Sansome B-200, San Francisco, Cali- 
fornia 94111. 


"COMPLETE  Body-Building  Course'', 
"(Gain Weight Easy", “Barbell 3-week 
Speed Course'', ‘Super Karate". Com- 
plete combination offer—$5.00 To: Duro- 
Stress. Dept. PS-8, 1226 Michigan Blvd., 
Michigan City, Indiana 46360. 


` FEAR Мо Bully! 
Kungfu. Unbeatable Techniques! 
Within Seconds Any Attacker Including 
Giant Judo-Karate Experts. Free Detail 
By Air. Write: Asia's Greatest 


Master Authentic 
Defeat ; 


Master, | 


Leongfu (B/23) 119, Anderson, Ipoh, Ma- | 


laysia. 


KARATE--complete instructions. Illus- 
trated, only $1.25, Bales Co.. Box 5050, Rt. 
2-P ES E Escondido, Calitornia 92025. 


POWERFUL Muscles Fast! Free bro- 
chure! Universal Bodybuilding. Box 4321-B 
Northeastern, Dearborn. Michigan 48126, 


KUNG-FU karate course $4.00. Defense. 
35 Clark Rd.. Pittsfield. Mass. 01201. 


46 PROFITABLE 
OCCUPATIONS 


INVESTIGATE Accidents: Average earn- 
ings of $5 to $8 an hour. Full or spare- 
time, No selling. No previous experience 
necessary. Learn to earn in your spare 
time. Write for Free book. No obligation. 
No salesman will call. Universal Schools, 
CPS-8, 6801 Hillcrest, Dallas. Texas 75205. 


~ ACCIDENT ` Investigation. | Earn while 
you Learn, Home Study. 


. jokes, 


= = 


Free Booklet. Del- : - 


Hart Schools, 2759-K West Broadway. Los ` 


Angeles. California 90041. 


FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies. full instruc- 
tions. Doolin, 2016 Canton. Dallas. Texas 
75201. 

FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains. Ga. 


AUCTIONEERING—Resident and Home 
Study Courses. Veteran approved. Diploma 
granted. Auction School, Ft. Smith, Ark. 

FREE Report: “609 Unusual, Successful 
Businesses." Box 51-D, Des Plaines, Ill. 


"^ to Make Money Writing Short 
Information Free. Barrett. 


ey 2 


HOW to 
Paragraphs. 


ch e تعض س‎ — 


Dept. C-86-V2, 6216 N. Clarz, Chicago. 


60628. 


SUCCESS and Riches yours. ‘for the ask- 
ing. Elizco, 1720B Russell St.. Ypsilanti, 
Michigan 48197. aro gu ST MEM 

SCIENTIFIC Massage: Big earnings, 
uncrowded profession. Learn spare time 
at home. so lomas awarded. Free catalog. 
Write: erson School, Dept. J-2C, 
Princeton. "Illinois. 


` INCOME unlimited in homework of your 
choice, Write: Williamsons, 9323 Spring 
Arbor Road. Jackson, Michigan 49201. 
a ————— —— —————— ——À—À— áÓÀ— ——— س‎ 


47 BOOKS & MAGAZINES 

NATIONAL Geographic Magazines, 1888- 
1967, any issue. Buxbaum, Box 465-Р5, 
Wilmington, Delaware. 19899 


CHALLENGING! Different! Unusual 
books! Free catalog. Ruby's, 0-31 Para- 
dise, Pennsylvania 17562. 


NATIONAL Zip Code Directory. $1.00 
Postpaid. Peterson, Box 42, Perryman, 
Maryland 21130. 


PLAN to simplify Taxation furnished 
1.200 Legislators, Governors, VIPs; En- 
thusiastically praised! Get in on it! In- 
teresting discussion! Complete Plan. Book- 
let PS-1, only $1.00 (Refund guaranteed). 
John Crehore. Box 2221, Washington, 
D. C 20013. 
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FREE Catalog How-To-Do-It Books. Ex- 
tensive lists all publishers. including home 
improvements, furniture repairs, carpen- 
try. electric wiring, masonry. plumbing. 
gardening, boating. sewing. needlework. 
alterations, Handyman Books, Box 52G, 
Westbury, М.Ү. 11590. 


“UNUSUAL Books! 
International (PS), Box 
Georgia 30309. 


EXCITING! Exotic! Sensational! Rare, 
unusual books. Free Catalog. Chriss Kaye. 
710 West 190th Street, New York, New 
York 10040. 


BEGINNER’ S Books 50c each: Chin^hil- 
las, Guinea Pigs, Chipmunks, Hamsters. 
285 picture brochure 35c. Strombeig's Pets 
Unlimited, Fort Dodge 57, Iowa 50501. 


39 JOKES & NOVELTIES 


RISQUE: 12 assorted contemporary 
cards. Birthday—Get Well—Friendship: 
$3.95 ppd. Check or money order. Riskay 
Products, Box 18343, Wichita. Kansas 


67218. 


| Catalogue Free! 


-— 


50 MAGIC TRICKS, 


PUZZLES, ETC. 


WORLD' S finest professional magic 
Joker novelties. Giant illustrated ca:alog 
10c. Top Hat. Evanston 13. Illinois. - 


COMPLETELY illustrated 84 Page ( Cata- 
NY. с^. Manhattan Magic, Box 344-5, 


WANNA Be A Houdini? Rush 25c 
World's greatest Giant Illustrated Cata- 
log! 164 exciting pages! Amazing Profes- 
sional Tricks, Magic. Illusions, Jokers! 
House of 1000 Mysteries. Dept. РТС, Ft. 
Lauderdale. Florida 33308. 


— =- n ЕССЕ mmn 


MAGIC Catalog. World's finest. 
tricks (340) pages $2.50. Beginners, uma- 
teurs. professionals. Kanter's, P-200 South 
13th St., Philadelphia. Pa. 19107. 


MAGIC Catalog 10c. (1.500. 399 ti tricks, 
novelties). Elbee. 
tonio, Texas 78207. 

NEW Edition. 1967 Catalog of 500 Tricks. 
only 10c. Fastest same-day service to 
magicians for 40 vears. Send 10c today. 
Douglas Magicland, Dept. 22. Dallas. 
Texas 15221. 


BE A Magician! Two booklets explaining 


sixty-eight tricks plus large professional 
catalog, $1.00. Magic, Inc., 5080 Lincoln, 


Chicago. Illinois 60625. 
51 COINS & CURRENCY 


NT REESE e Hep a apa T] 


BARGAINS: Brilliant Pr oof Sets— 1951. 
1959. 1960 each £$7.95, 1961. 1962. 1963 
each $6.35, 19864, $9.75. Beebee's, Incorp.. 
4514 North 30th, Omaha, Nebraska 68111. 


o ти n mu mum т m 


TEN Wartime Silver nickels. $1.65. 28 
Lincolns 1909-1939, $1.65. 22 "S" Lincolns, 
including 1955S. $1.65. 10 6" Jeffersons, 
$1.65. 10 "S" Roosevelts (19465-19495 
complete), 
teed. Buy four units. 1943 a at steel cents 
given Free. Harris, 4535-G Stevenscreek. 
Santa Clara. Califor nia 95050. 


COIN Magazine, 200 pages. Sample 50е. 


Numismatic. 7320 Milwaukee, Chicago 31. 


re eT te, —— r e e reee ro- e — م‎ — 


SIXTY-EIGHT page current listings 
Coin Bargains only 35c. Rarcoa, 31-B 
Clark, Chicago 60602. 21 


^ LINCOLNS. 10 Different before 1930. $1. 
James Podworski, Box 981, Springfield, 
Mass. 01101. 


TEN Different Indianheads $2.75; Five 


V-Nickels $1.25; 100 Different Lin-olns 


‚ $4.85; 20 Different Buffalos $3. 95; Downey- 
coin. ТӨШЕР" Florence, Downey, California 


7798, Atlanta 9, | 


| dian Cent, 2c Piece, 3c Silver. 


| 1938-S. 1939-D. 1955-S. John Gardner 


0.8. . LIST Plus 54S Cent 10c. 
поо те New Hyde Park, New York 
1104 


` TRUNKFUL, 25.000 Indian-Lincoln cents 
from the 1920's and older. mixed 'grabbag' 
stvle. 150-$10; sample bag of 20-$2. Mrs. 
Fischer, Box 5490-R, Sherman Oaks, Calif. 
91413. 


3 LINCOLN Cents. 1929D, 1919, 1923, 
plus catalog only 10c. Approval’, Littleton 
Coin Co.. Littleton W2, New Hampshire. 


QUANTITY discounts. fastest service, 
excellent grading. Complete price list 15c. 
Martin's, 36-5 East Broadway, Tucson, 
Arizona 85701. 


3 OLD time Lincolns before 1920 plus 
price list only 10c. Northwestern Coins, 
Box 3206, Sioux Citv. Iowa 51102. 
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FREE Coin Supplies, Giant Coin list 20c 
(refundable). Economy Sales, Mansfield, 
Massachusetts. 
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` SILVER Dollar with Terrific List. $2.00. 
Fairway. 121-R, Rye, New York 10580. 


Se “== 


RARE Collection all over 100 years old. 
Contains United States Half Cent, Large 
Cent, Eagle Cent, Copper Nickel Cent, In- 
3c Nickel, 
Half Dime, Shield Nickel. Bust Dime. Seat- 


90240. 
Schultheis, 


| ed Dime and our Complete Buying-Selling 


Catalogue $20.00. Catalogue alone 51.00. 


Worthycoin Corporation, (R-411). Boston 
8. Massachusetts. | 
FREE Mint Set approvals. Hentzell, 
Box 516, Monte Rio. Calif. 95462. | 
LINCOLNS. Any three $1. 00: 1915, 
1915-D, 1916-5. 1921-5, 1927-5, 1933, 


Вох 
29. Colorado Springs, Col Colorado 80901. 


40 PAGE. U. S, and Canada illustrated | 
coin list 10с. Stoney, 
Boston. Mass. 02108. 


3000 . 


1408-J. San An- 


| IKennebuzk, 


$2.95. All Different. Gusran- | 


| als. 


260 Washington. | 


SILVER Dollars, Uncirculated Rolls of 
Twenty. $41.50 each. Circulated Rolls, 
$33.50 each. Bills’ Coins, 3166-16th St., 
san Francisco. California 94103, 


SPECTAL—Scarce Date Jefferson Nick- 
els. All У.С. or better. Satisfaction guar- 
апеей, 19445-19465-1948S-1958—30c each. 
1942D-19498-1950—50c each. 1943D-1951S- 
1955— ibc each. 1938D-19398—$1.40 each. 
18385—53.00—1939D—55.00-—19850D—514.50. 


| Dates not listed 20c each. Bryson Inc., 


612B 3 White, Toledo, Ohio 43605. 


64 PAGE U.S.. U, N. illustrated catalog 
10c, Stone. 260 Washington, Boston, Mass. 


| 02108. 


RUSSIAN space set 10с. Russian Ap- 
provais, topicals. shedco, Waldwick, N.J. 


MILLION Foreign Stamps! 2c each! 
Send for thrilling, giant approvals! ABC, 


Box 6000-ML, San Francisco, California 


| 94101. 


WORLD'S ] Largest Stamp 25c! Gift Set 
Included, Daufeldt, | Atalissa, Iowa 52720. 


LARGE Colorful stamps, 3 different sets 
only 10c! Approvals, Cole, Box 223E, Buffa- 


| lo. New York 14221. 


U.S. APPROVALS, Low prices. Eagle, 
2221 Romine Ave., Pittsburgh, Pa. 15226. 


33 “DIFFERENT C Colorful Triangies,— 
Only 10c with Approvals. Valley's, Box 
414-PS, Spring Valley, California 92077. 


U. S. BARGAIN: 50 different 10c with 
beautiful yon mide approvals. Stamps, 
laine. 


52 STAMP COLLECTING 


` FREE! Surprise Collection With Ap- 
provals. Martell. Box 421, Westerly, 
Rhode Island 02891. 


GIGANTIC Triple < Offer! $10.00 Stamp 
Packet! Exact Replica World's Rarest 
Stamp! Full Years Membership Interna- 
tional Society. АП for $1.00. Cochran, 
558PS Oakey Boulevard, Las Vegas, Ne- 
vada 89105. 


FREE! ! Triangle Set, Scout Beauty, 25 


others. Approvals, Cambridge, Box 411, 
Cambridge. Ohio 43725. 
“COLORFUL” Set Free! Request ap- 


provals, Gorliz, Drawer 388CS, Park Ridge, 
Illinois 60068. 
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` ABSOLUTELY Free 25 Different United 
States Commemoratives When Requesting 
United States Approvals. К & B, Box 70, 
Br rooklyn. New York 11223. 


NEW Issues — Free Weekl 
list. Brooks. 2601-P Avenue '' 
29, New York. 


NUDES set (4)—Unusual Approvals 10c. 
Atlas, ‘Plainfield, | Racine, Wisconsin. 


e 


FREE 100 World Wide Stamps with 
request for Mint Pictorial Approvals. 
Dept, PS. K & B Stamp Co., Box 70, 
Brooklyn. N.Y. 11223. 


UNITED States commemorative collec- 
tion containing 33 diferent—10c. Approv- 
White, 516-W Avenue L, Brooklyn 
30. New York. 


295 STAMPS For only 10c! This mam- 
moth value includes Airmails. Pictorials; 
stamps from strange Countries catalog- 
ing up to 25c each! Also Approvals. Mys- 
tic Stamp Company, Camden 55, М.Ү. 
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` 80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co., Box 
338-Y, Yorktown | Helghts, N.Y. 10598. 

One Pound Value Geo. VI Bermuda. 
Plus 100 worldwide—10c, approvals, Ste- 
vens, Box 105B, Homecrest Sta., Brooklyn 


Illustrated 
". Brooklyn 


| 29. N. Y. 


AMAZING Offer! 200 U.S. Stamps—in- 
cluding commemoratives, airmails, high 
denominations to $1.00—only 10c to Ap- 
proval Applicants!! Illustrated Bargain 
Lists free. Mystic Stamp Co., Dept. 55, 
Camden, New York. 
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FIPEX—Tipex—Cipex-—Asheville Four 
miniature sheets used for $1.00 if you ask 
for our bargain priced U. 8. арга. 
Triboro, 38 Park Row, N. Y.. N. Y. 10038. 


U.S. Mint Specials! Flag Set Complete, 
$1.00; 1c, 2c, 3c Famous Americans (21 
different). $1.00. Free list, Brooks, 2601 
Avenue “U, '" Brooklyn 29, N. Y. 


BEAUTIFUL Topical Collection — In- 
cludes Olympic sports stamps, wild ani- 
mals. bi-color triangles. colorful birds, 
outer space stamps, Poland kitten stamp. 


nd others. 10c with approvals, Sunny 
Stamps. Dept. +58-A, Fruitport, Michi- 
‚ gan 49415. 
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AMERICANS on Foreign Stamps—Pres- | 
idents Kennedy, Roosevelt, Lincoln, U.S. 
Spaceman, Princess Grace & Others. 10c 
with approvals. Roseland Stamps, Dept. 
#10-A, Spring Lake, Michigan 49456. 
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NEW African Stamp Collection — in- 
cluding Burundi, Guinea. Mali, Rwanda, 
Togo and others. A colorful addition to 
your collection. 10c with approvals. Capi- 
tal Stamps, Dept. #58B, Ferrysburg, 
Michigan 49409. 


50 YEARS Old. fifteen different United 
States, over fifty years old—10c with ap- 
provals. Jaxon, Box 145-5, 
York 11230. 


WONDERFUL Lincoln Diamond, Glant 
Roosevelt. 100 Others Different. 10c. Ap- 
provals, B. & С. Stamp Service, 114 West 
Washington, Sigourney, Iowa. 


WOW! 110 All Different German 
Commemoratives, Airmails, High Values, 
Big catalog. bargain lists also, fine stamps 
from our approval service, Which you may 
return without purchases and cancel ser- 
vice at any time, Jamestown Stamp, Dept. 
AB8'IPS. Jamestown. N. Y. 14701 


500 DIFFERENT Stamps, $1.00 with ap- 
provals. Smith. 508U Brooks, College Sta- 
tion. Texas 77840. 


10c. 


FREE Wonderful New United States Cat- | 


alog! Postage and Airmails Complete. 786 
Illustrations. Special Offers, Bargains Ga- 
lore—Everything! Send Today. H. E. Har- 
ris, Dept. FC-1. Boston. Mass. 0211 02117. 


FREE! Big Bargain Catalog—New lew Edi- | 


tion listing thousands of bargains includ- 
ing U.S. & B.N.A. stamps. packets, albums. 
accessories and supplies. Also, fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp. Dept. 
E8"7PS. Jamestown. N. Y. 14701. 


1500 FOREIGN $1.00; 5000-53.00; 9000- 
$5.00. 200 giant size only commemoratives 
and  pictorials— foreign or USA--$1.00; 
100-$3.00; 1250-$5.00. 5000 USA-com- 
memoratives, airs, revenues, 19th Century. 
high values. presidentials $3.00. 300 USA 
commemoratives. dating from 1893 to 1939 
only $2.00. 50 USA revenues $1.00. No ap- 
provals. Mevers. 5321 Fleming, Richmond, 
Calitornla. 


BREATHTAKING! 50 Mint 
Pictorials, $1.00. Approvals accompany 
Stamp Exchange. Box 103M, Fairfield, 
California 94533. 


` TRIANGLES Galore! Three beautiful 
sets of triangles plus 105 different includ- 
ing colorful Asiatic pictorials. Send only 
10c today. Also, collection building set- 


and-single approvals. Shaw Stamp Com- | 


pany. Dept 101, Drawer E, Montevallo, 


Alabama 35115. 
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ENORMOUS variety of old U.S. flags. 
famous Americans. Commemoratives with 
approvals, surprise packet. 10c handling. 
Metropolitan Stamps, Box 312 PS, Jackson 
Heights. N.Y. 11372. 


TEN Different Nudes: 20c. Approvals. 
Stamp Farm, 458 Oxford, Wis. 53952. 
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PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego, 
California 92105. 


` FINE Stamps for Less Money! Generous 
Bargain Lot, $1.00. High Value Packet, 
$3.00 Persile, 436 New York Ave., Brook- 
liyn, N. Y. 11225. 


$2.00. 756- 65 $2.10. 859-93 $6.00. Simmy 
Co.. 40 Court. Boston. Mass. 02108. 


GERMAN Commemoratives 10c with ap- 
dig в РНЕ Box 1704, Washington. 


WORLDWIDE. 50 all different, abso- 
lutely free— just to introduce our incom- 
parable approvals. Kent Stamp Company. 
GPO Box 87, Brooklyn, М.Ү. 


RARE Stamp Free. Also new packet 


Aden to Urandi, with Kennedy Triangles, | 


Space. Sports. Ships. Dogs. Cats. Rep- 
tiles. plus others. All Free, Send 10c for 
mailing. Empire Stamp Co., Toronto, Can. 


2c. 3c APPROVALS. Other bargains. 
Sunny. Box 22092, Memphis. Tenn. 38122. 


TWO Cent Approvals. Hale Stamp 
Company, 703 Sheridan, Chicago 60613. 
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UNITED STATES stamps. Collectors 
find our approvals better than satisfac- 
tory. Try us and see! 50c buys 150 dif. 
ferent, plus Edison coil (+656), when ap- 
plying, Engle, Box 8. Lowell, Mich. 49331. 
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| Stamps 50c. Winchester Stamps, Box 1592, 


Brooklyn, New | 


Monaco | 


SENSATIONAL Clearance. Twenty dif- 


TRIANGLE and Diamond Collection!! 
Includes Exotic Birds. Insects, Flowers 
and Animals. Plus 20 Large US Com- 
memoratives. 5c, Approvals Accompany. 
Hamilton. 7150 Cyril, Chicago OC8, Illi- 
nois 60649. 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield. Ohio 44903. 


50 DIFFERENT Old U.S. 


Revenue 
Mansfield, Ohio 44907. 
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` FOREIGN 110 Different, Better Grade 
LL Collier, Box 265, Chamblee, Georgla 


“LASER Stamp Free’’. Build a model 
Laser Pistol $1.00. Drawings. Parts Lists. 
Manufacturers addresses. Simple Course 
on Lasers. Battery or Electric. Catalog— 
25c. Roy Davis Scientific Co., Green Cove 
Springs, Fla. 32043. 

Stamp- 


215 STAMPS-—10c. Approvals. 
master, Box 284-F, Foresthill, California 
55631. 


FREE Surprise collection sent with ap- 
pro Es. Jay, 1784 Union, San Francisco, 


TWO CENT Approvals, Iva Stamp Co., 
Box 339, Palmdale, Calif. 93550. 


40,000 DIFFERENT. Amazing new plan 
builds your collection systematically, coun- 
try by country. As low as 50c weekly 
Ware, Monroe 70, Conn. 


FREE Sample! Interesting Informative 
Illustrated. National Stamp News, Ander- 
son. South Carolina 29621. 


60 DIFFERENT U.S. (30 Commemora- 
tives) 25c. No approvals. Seidenberg, 


Salem 169, Oregon 97308, 


$10.00 CATALOG Value for $2.00. 100 
S. Viet Nam for $2.00. Reinhardt's, 6482 
Herbmore. Troy. Michigan 48084. 
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FREE First Day Cover, Approvals; Gall, 
Box 96PS. Coopersburg. Pa. 18036. 
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"FROM War Torn Vietnam 50 scarce 
pictorials $1.00. Approvals accompany. 
Merryman Stam s. P.O. Box 50, Somer- 
ville, N. J. 08816. 


50 DIFFERENT Large U.S. Commemo- 
ratives 25c. No approvals. Earl Mills, Р.О. 
Box 272-P. Auburn. Massachusetts 01501. 


1000 FINE Mixed United States Stamps 
25c. Wright's, Box 2122, Hagerstown, 
Marvland 21740. 


ferent Packets 50c. No Approvals, Norge. 
Ho-Ho-Kus. N.J. 01481. 


VALUABLE Collectors’ Item! Official 
Canadian Ist Day Issue of the Queen 
Elizabeth Royal Visit to EXPO 67 Postage 
Stamp mounted on commemorative en- 
velope bearing beautiful portrait of Her 
Maiesty. Postmarked with highly-prized 
first day cancellation! Also Included to in- 
troduce you to World's Most Rewarding 
Hobby: (2) Complete Set of 42 English 
Kings and Queens. (3) Big Collectors’ 
Catalog. and (4) “How To Collect Postage 
Stamps'' Booklet. Also. selections of Queen 
Elizabeth and other fine stamps from our 
approval service for Free Examination. 
You may return selections without buying 
and can cancel service anytime, but the 
Queen Elizabeth Commemorative Envelope, 
42 English Kings & Queens. Big Collectors' 
Catalog. and Booklet "How To Collect 
Postage Stamps'' are yours to keep Free! 


| Send 25c to cover postage ME handling. 
FREE U. S, Catalog. Min SC# 740-9 | 


Kenmore Stamp Company. B-223, Milford, 


New Hampshire 03055. USA. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


33c TUBES, Radio & TV! Free List. 
Cornell 4217-5 University, San Diego 5, 
California. 


————. ا س ل‎ -UÜEEXEELCÁEHBA,OeNàLLILLLPORALLLLLULNCILIAbILDMLÓIMI 


OLICE-FIRE-AIRCRAFT-MARINECALLS 
on vour broadcast radio with Tunaverter! 
Quality! Economical! Guaranteed! Free 
catalog. Salch Company. Woodsboro, PS8, 
Texas 78393. 


POLICE Radio. Hear all police calls. fire 
departments, Sheriffs, taxis, ambulances, 


| Highway Patrol. New 5 band portable ra- 


dio and direction finder. Free Booklet. 
NovaTech, Dept. 248, Redondo Beach 90278. 


BE A Radio Announcer . .... Dee-Jay. 
Full тоиы Free! Air. Box 160, Col- 
lingswood. . 08108. 


"DISTANCE Crystal Set Construction'' 
Handbook—50c. Catalog. Laboratories, 
1204-T Sheridan, Garden Grove. Califor- 
nia 92640. 


55 HI-FI, STEREO, 


ELECTRONICS 


SCOTCH Recording Tapes. Stereo Tapes. 
Catalog 5c. Tower, Lafayette Hill. Penn- 
sylvania 19444. 


SLEEP-LEARNING Kits—endless tapes, 


timers, complete outfits, 


Catalog free, 
SLRA, Box 4-SB, Olympia, Washington. 
ТАРЕ recorders, 


Hi-Fi components. 
Sleep Learning Equipment, tapes. Unusual 
values. Free Catalog. Dressner, 1523A 
Jericho Tpke.. New Hyde Park 1, New 


York. 


FREE Catalog. Electronics parts. tubes, 
Wholesale. Thousands of items. Unbeat- 
able prices. Arcturus Electronics—PS, 502 
23nd St., Union City, N. J. 07087. 


TAPE recorder sale. Brand new, nation- 
ally advertised brands. $10.00 above cost. 
Arkay Sales, 1028-G Commonwealth Ave- 
nue, Boston, Mass. 02215. 


` GOVERNMENT surplus electronícs, 
gadgeteers illustrated catalog 25c. Meshna, 
Nahant, Mass. 01908. 
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FREE Electronics Catalog. Tremendous 
bargains. Send postcard. Electrolabs, De- 
partment C-664A, Hewlett, New York 11557. 


THREE Transistor Telephone Amplifier 
—Let everyone hear. $10.95 from Japan. 
Allow around 8 weeks. small duty. John 


Morgan. Hazel, Kentucky 42049. 


HOBBYISTS, Experimenters, Amateur 
Scientists. Students .. . Construction 
Plans—All complete including drawings. 
schematics. parts lists. prices. parts sources 

Laser—Build your own coherent-light 
optical laser. Operates in the pulse mode, 


in the visible light range—$6.00 . Diode 
Laser—invisible light (infrared) can be 
continuously modulated—-$3.00 . Radar— 


Build your own ultrasonic doppler radar. 
Detect motion of people. automobiles, even 
falling rain drops. Transistorized. uses 
standard small 9-volt battery—$4.00 . 

Or send 25c coin or stamps for complete 
catalog . . .Technical Writers Group. 
ys MT. State College Station, Raleigh. 


LOUDSPEAKERS, Enclosures, Kits, Lit- 
erature. Factory Prices! Auratone Prod- 
ucts, Chula Vista, Calif. 52011. 


ZONAR (Zone Approach Receptor). New 
miniature electronic switch detects near- 
ness of human body! Guaranteed. Free in- 
formation available. Claremont Products, 


860 Reed Drive, Claremont, Calif. 91711. 


56 PHONOGRAPH RECORDS, 
TAPES 


` DISCOUNTS on all LP's. Free details. 
Citadel Record Club, 545 Fifth Ave., Dept. 
3, New York 17. New York. 


STEREO Tapes, Save up to 60% (no 
membership fees,  postpaid anywhere 
USA). Free 60-page catalog, We discount 
batteries, recorders, tape accessorles, Be- 
Ware of slogans ''not undersold," as the 
discount information you supply our com- 
petitor is usually reported to the factory. 
Saxitone, 1776 Columbia Road, Washing- 
ton, D.C. 20009. 


2.500 UNUSUAL Hobby. Party Records, 
Others; Free Catalogue. Rose's Records, 
300 Chelsea, Louisvile, Kentucky 40207. 


57 MUSICAL INSTRUMENTS 


ACCORDIONS, Guitars, Band Instru- 
ments! Save to 50°. Famous makes. Easi- 
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-P Belmont, Chicago 60641. 


GUITAR, Banjo Making, books, plans, 
wood, necks, tools. List 20c. wildwood, 510 
East llth Street. New York, N. Y. 10009. 


cnp Бааша р or zv MTS BE 
REBUILD A A a d arcu рени from 


Vestal Press, Vestal, N. Y. 1385 


MAKE Guitars for pleasure or profit. 


Largest assortments woods and accessories. 
Easy to make—instructions available. Free 
catalog. International Violin Co., PS414 
E. Baltimore St., Baltimore, Md. 


30% DISCO 


DISCOUNT on any Name Brand 
musical instrument. Write for our low 
price. Freeport Music, 127 West Sunrise 
Highway, Freeport, New York 11520. 


LEARN Piano Tuning. Authentic In- 
struction $4.00. Free Literature. Prof. Ross 
1513 Shady Lane, Pine City. N. Y. 14871. 


58 SONG WRITERS 


LET Professional Nashville Songwriters 
Write Melodies To Your Lyrics. 
Recording Studio, 420 Broad, Dept. 
Nashville, Tennessee. 37203. 


` COMPOSER will collaborate 50-50 on 
ballads. Anita Word, Box 9765, Dallas, 
Texas 75 15214. 


SONG Ideas Wanted, Write with active 
professional songwriters with publisher 
contacts, Records made. Share royalties. 
Send ideas—free examination. Songwrit- 
ers' Associates, 236 W. 55 St, М. 
10019-G. 
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POEMS wanted for new songs and rec- 
ords. Send poems, Crown Music, 49-P West 
32, New York 1. 


POEMS Wanted for new ‘song hits and 
recordings by Americas’ most popular stu- 
dio. Tin Pan Alley, 1650-PS Broadway. 
New York 10019. _ 

SONGPOEMS wanted! Recordings made 
and submitted to active publishers and 
record companies. Details Free! Living 
Sound, 448 W. Las Tunas, San Gabriel, 
California 91776. 


SONGPOEMS, songs for recording want- 
ed. Royalties, copyright, publishing se- 
cured. Song Arcade, Inc., 1472 Broadway, 
New York, N.Y. 10036. 


` SONG Promotion. Free details. ` Modern 
Music. Box 193-P, Bloomfield. Connecti- 
cut 06002. 

SONGPOEMS Wanted. Send Poems For 


Offer. Nashville Music Institute. Box 532- 
PS, Nashville. Tennessee. 


59 IMPORT - EXPORT 


BRACELET—From Spain, $3.50: | Ear- 
rings $2.00. Resinger, Box 285, Belen, New 
Mexico. 87002. e 


IMPORTERS/Exporters! Free Advertis- 
ing For Your Offers, Needs. Hundreds 
Worldwide Listings. Northwest Service, 
Medina, Washington 98038. 


PS, 


60 BUSINESS 
OPPORTUNITIES 
TREMENDOUS Wholesale Bargains. 


Half million nationally known products. 
Rockbottom prices. Closeouts, bankrupts. 
Dropship merchandise. Automobiles. 


Worldwide imports. Hongkong clothes. 
Free details. International Buyers, 216- 
PS-2, West Jackson, Chicago, Illinois 


ee 

MEDICARE-Social Security. Earn top 
fees assisting clients obtain maximum 
benefits. Accredited. National Tax, Mon- 
sey JOIEA. New York 10952. 


` SELL Advertising book matches. Write 


us today; we put you in business by return 


mail; handling complete line ad book 
matches in demand by every business 
right in your town! No investment; every- 
thing furnished free! Top commissions 
daily! Superior Match, Dept. X -861, 
1550 S. Greenwood, Chicago. Ill. $0815. 
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` $100.00 WEEKLY spare room. Ralse red- 
worms odorless, soiless Way, Charlie Mor- 
gan, Box 116-C Bushnell, Florida 33513. 


EARN Money raising fishworms for us. 
Write: Oakhaven-42, Cedar Hill, Texas. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia. 2 | 

VENDING Machine Catalog. Rake, 
523 PS Spring Garden, Phila., Pa. 19123. 


SECRETS! Secrets! Mail order 
revealed by internationally famous expert 
who discovered how to make home busi- 
ness fortunes, Beginners: Get free copy 
"How to Make Money in Mail Order." 
Disclose free advertising, Profitable prod- 


ucts, everything! No obligation. Write 
Mailco, 1554 Sepulveda, A698, Los An- 
geles 90025. 


Free 
booklet reveals profitable plan. Write Res- 
taurant Business School, Dept, FC-87. 1920 
Sunnyside, Chicago, Illinois 60640. 


—— 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do, Free Details. Associates, Box 
136-B, Holland, Michigan 49423 


WORLD'S Biggest Wholesale Su upply. 
Buy from 10,001 U.S.A.. European, Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargainhunters 
Opportunities, Box 730-B, Holland, Michi- 
gan 49424. 


OPERATE Restaurant or diner. 


Globe | 


success ess | 
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IMPORT-Export opportunity. 
world-wide, mail-order business from 
home, without capital: or travel abroad. 
We ship proven plan, for no risk exami- 
nation, Experience unnecessary. Free de- 
tails. Mellinger, Dept. A698, Los Angeles 
90025. 
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profitable 
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` CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, Box 1360-SA, Erie. 
Penna. 

PIANO Tuning learned quickly at home. 
Tremendous field! Musical knowledge un- 
necessary, GI Approved, Information free. 


ү. | Empire School of Piano Tuning. Miami, 


Florida, 33145. 


BUILD Custom Cases at Home For 
Profit. Get orders by Mall We Supply 
Materials, instructions, everything. Free 
Home Business details. Customcase, 805 
CSB. Sunset. Los Angeles 12. 


LEARN landscaping and the growing of | 


plants. Start a profitable business part or 
full time, Free information without n 
gation. Lifetime Career Schools, 

A-145. 2251 Barry Ave., Los Angeles, Cs if 
90064. 


$15.00 HOURLY Profit—Own Business 
with one serviceman. Quickly learned. 
Easy to do. Operate from home. Few Hun- 
dred dollars builds your own nationally ad- 
vertised business while continuing present 
job. Investigate immediately , . . . before 
your territory is taken. Free booklet ex- 
plains everything. Send today. Then de- 


| cide. Duraclean, C7-184A, Duraclean Bulld- 


ing. Deerfield. Illinois. 


IMMEDIATE Profits with no capital or 
experience, Take orders for all magazine 


| subscriptions. Friends and neighbors. are 
now for complete, | 


vour prospects. Write 
free kit. McGregor Magazine Agency, Dept. 
BEB. Mount Morris, Illinois 61054. 


PARTNER Wanted Multi-Million Dol- 
lar Industry. Low Investment. Earn $20. 
$30, Per Hour As Your Own Boss, Part 
Time or Full Time. Personal Training. 
Call or Write: Red Carpet Service Inter- 
national. Dept PS-4. 233-6747 Or 2387 
do das Street, N. E., Atlanta. Georgia 


2 


ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 


| Sales. 1508 Erie, Chicago 60622. 


BECOME Tax consultant. Our students 
earn $1,000-$3.000 every tax season pre- 
paring returns evenings, Accredited. State 
^pproved. National Tax, Monsey 1EA, New 
York 10952. 


MAILORDER — Start with Giftime's 
fabulous dropship color catalogs imprinted 
with name, address, Amazing bonus plan 
stimulates orders. Lists available. ree 
catalog, details. Giftime, Dept. PS, 919 
Walnut, Philadelphia, Pa. 


MAKE Extra Money — show friends, 
neighbors—Gifts, Stationery, Christmas, 
All Occasion Cards. Experience unneces- 
sary. Salable samples on approval, free 
catalog. free name imprinted Christmas 
Card Album. Hedenkamp, 361 Broadway, 
Dept. PS-38, New York 10013. 


WANT To Make Big Money At Home? 


$10.00 profit in an hour possible with In- | 


visible Mending. Make tears, holes disap- 
pear from clothing, fabrics. Steady vear- 
round demand from cleaners, laundries, 
homes, Details Free. кави 1535 How- 
ard, Chicago, Ill. 60626 


MAIL Order Opportunities Galore! Pop- 
ular Advertiser "Ma gazine! Sample 10c. La- 
bon, Box 54386—PSG, Los Angeles, Call- 
fornia 90054, 


MAILORDER — Cash business without 


merchandise investment. 65 products, 
dropshipped. Nat'l Merchandisers, 34081, 
Motor, Los Angeles 90034. 


FORTUNES can be created by using | 
Box | 


Your ideas. Details free. 
193-A, Bowen, Illinois 62316. 


MAILORDER Profits Made Easy! 
Wholesalers, Supply Directory, 


Berry's, 


300 
Instruc- 


tions, Beginners Secrets. No Merchandise | 


Investment. Free Details, Evans, 9312-B 
S.E. Washington, Portland. Oregon 97216. 


` SEEKING Success? You are rich al- 
ready! Everybody on earth is your part- 


ner! The whole world is ours! Investigate | 


my proposition! Ornsteen, DuQuoin. Illi- 


nois 62832. 
GET Started! “Chemical Specialty Man- 
ufacturing'".  Booxlet. $1.00, Box 8764, 


! Cleveland, Ohio 44135. 


| Designs 
| Birdbaths. 


| plified mail bookkeeping. 
come—easy! 


FREE "Franchise Profit Letter’’ tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today, National Franchise Reports, PS-528. 
333 North | Michigan. Chicago 60601. č _ 


` VENDING Machines—No Selling. Oper- Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 
Ensor Street. Baltimore 2, ,, Maryland. 


CONCRETE Facts: Cement Artists Make 
Big Money. Home Business; Experience 
Unnecessary. Unlimited Unique Pottery 
Easily Made Without Moulds. 
Fountains. Wishing-Wells, 
Benches. Etc. Chemical Coloring Formu- 
las. Marbleglazing, Free Illustrated Bro- 
chure. Hollywood Cementcraft. 602 Athens 
Street, Altadena, California 91001. 


OPERATE Home mailorder business. 
Vosacek Printing, 4444-PS Ute, San Diego, 
California 92117. 

“RAISE $10. 000 Capital One Day! Bizarre 
plan. Counselor-3, Harlingen, Texas. 


AGENTS— Sell Terrific New 


Industrial 
Detergent. Quick Repeat Profits. Write: 
Box 8893, Fort, Lauderdale, Fla. 33310. 


HOW to start and operate a successful 
small күзүк Details free. С. Kemp, Rt. 
1. Box 136-A . Littleton. Colo. 80120. 
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APPLY All your talents. Start your own 
business with little known money-saving 
tips. Free information. Obell. Box A-2636, 
Charleston. 8. C. 

BECOME Finance Broker Part Or Full 
Time. Information: Research Investments, 
Box 171, El Reno, Okla. 73036, Desk 2. 


"T2 POPULAR moneymaking ads re- 
vealed! Details. Long. 2501 Lippincott. 
Flint. Michigan 48507. 


100.000 PRODUCTS Wholesale! Terrific 


Bargains! Wholesalers, 1265-PY Broad- 
wav, New York. N. Y. 10001. 
DRAFTSMEN! Operate Own Drafting 


Service! Sure, Independent Income; Full, 
Part Time. Experience Unnecessary; De- 
tails: Roberts Drafting. 1741 Circle Road, 
Baltimore. Maryland 21 21204. 


ОТ MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information. 
30060 Вох 6284-B, Marietta. Georgia 


EARN $1.000.00 month operating Book- 
keeping Tax Service. Universal, Box 664-P, 
Springfield, Missouri 65801. 


GIANT Mail. Folio, magazines,  opportu- 
nities. merchandise—35c, Daufeldt, Ata- 
lissa, Iowa 52720. 


MAKE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary. Free De- 


| tails. Wooderd. Bridgewater, Mass, 02324. 


$60.00 DAY, manufacturing Concrete 
Posts. Carlane, 1803 Fremont, Rapid City, 
South Dakota 57701. 


$10 WEEKLY—Home spare time. Sim- 
5 Immediate in- 
Auditax, 347410, Los An- 


geles 80034. 


MAKE Money Operating Home Mail- 
order Business. No inventory, Write: Pur- 
ple Enterprises, Box 16291-BH, Jackson- 


| ville, Florida 32216. 
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PROFIT! . Through Advertising. Con- 


| densed booklet shows required techniques. 


$1.50;copy. Small Corners 
Box 1245. Canton, Ohio 44708. 


$80.00 A DAY! Selling Books by Mall. 
DonkKar, 1914B La ana, Hacienda 
Heights. California 91745. 


61 MONEY MAKING 
OPPORTUNITIES 


ENJOY Profitable Plastic Laminating. 
Complete Starter Kit $1.00. Protects Val- 
uable Cards. Other Items. Guaranteed. 
Superior. 304 Dufferin, Apt. 4, Fort Erie, 
Ontario. Canada. 


MONEY By Mail! 100 Letters per day 
containing 25c! This plan plus six others. 
Send 25c Today! Gerald Mekalet, Box, 
193, Lyons, Ill. 60534. 


SHARP $$$$ opportunity! One low-cost 
machine sharpens-serrates knives, scissors, 
pinking shears. Earn $6-$9 hourly in spare 
time. Professional results without experi- 
ence, Free details. Beaver Grinder, 287C 
Nielsen Bldg., Eugene, Oregon. 
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Unlimited, 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write, where and how to sell. and 
supply lists of editors buying from begin- 
ners. Small checks can add up to worth- 
while extra income. Write to sell, right 
away. Send for free facts, Barrett. Dept. 
C-86-V1, 6216 No. Clark, Chicago 60626. 


RAISE Rabbits for us on $500 month 
plan. Free details, White's Rabbitry, Mt. 
Vernon, Ohio 43050. 

SPARE TIME OPPORTUNITY 

MONEY—We Pay $10 hr for Nothing 
but your opinions, written from home 
about our clients’ products and publica- 
tions, sent you free. Nothing to buy, sell, 
canvass or learn. No Skill. No Gimmicks. 
Just honesty. Details from Research, PS- 
18, Box 669. Mineola. М.Ү. 11501. 


FREE facts and descriptive bulletin. Be 
an Air Conditioning, Refrigeration. and 
Heating serviceman. High pay, jobs open 
everywhere, operate your own service busi- 
ness, no school or correspondence neces- 
sary. Write Doolin Trouble Shooter, 2016 
Canton, Dallas, Texas. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-11, Plains, Ga. 


MAKE $100.00 Fast, assembling Belts for 
profit. Redikut's, Loganville 41, Wisconsin. 


CLIP Newspaper items. $1.00-$5.00 each. 
Deus free. Walter, Box 1360-S, Erie. 
enna. 


OVER $16.50 an hour. Spare Time at 
home! Rubber Stamp industry needs small 
manufacturers. We furnish all equipment 
and know-how! Particulars Free! Write: 
Roberts, 1512 Jarvis, Room CR-3-HT, Chi- 
cago 60626. 


SPARE Time cash. Sell Famous Han- 
over Shoes, Actual samples and sales kit 
Free. No experience needed. No age limit. 
Lowest prices for high quality makes sell- 
ing easy. Every man a on 
commissions. For Full details, write. Han- 
over Shoe, 318 Carlisle. Hanover, Penna. 


HOMEWORKERS wanted! New Infor- 
mation Directory on 200 companies seek- 
ing part-time workers. Save time-money. 
Send $2.00. Quest Enterprises, Box 6029. 
Dept. 28, San Jose, California 95150. Satis- 
faction Guaranteed. 


"MAIL Order Beginners" Giant list of 
money making books. Send $1.00. SW. Box 
223. Hempstead. N. Y. 11551. 


56 ACTIVE Franchise Opportunities 
available all over USA. Brochure details 
56 Franchise chances for you to have your 
own business tied with successful Nation- 
al Companies. Send name. address to W. 
Stewart, 1085 Walnut, Des Plaines, Illi- 
nois 60016. 


62 


EMPLOYMENT 
INFORMATION 


GUARANTEED Employment Opportuni- 
Teachers. 


California 95240. _ 

FOREIGN апа USA job opportunities 
available now. Construction, ali trades. 
Earnings to $2.000.00 monthly. Paid over- 
time, travel, bonuses, Write: Universal 


| Employment B-4, Woodbridge, Connecticut. 


MAKE Big Money Fast! $1,000.00 in 60 | 


Ossible. It's easy taking orders for 
. Standard fruit trees, roses, orna- 
mentals, etc. Price earned $7,118.90 first 
vear! Color Outfit Free! Stark, Desk 31088. 
Louisiana, Missourl 63353. 


EARN $500.00 Monthly Clipping Ads at 
Home. No Investment-Experience. Free In- 
formation—send stamp. American, Box 56, 
Muncie, Kansas. 


START Big-Pay Business At Home in 
spare time, No experience needed to oper- 
ate little table-top machine for bronzing 
baby shoes. Make $7.32 proflt on every pair. 
Full particulars free. Send postcard to 
Mason, 1512 Jarvis, Room CM-3-HT, Chi- 
cago 60626. 


MEN—Women! Start  Money-Making 
Plastic Laminating Business at home in 
spare time. Material that costs 11c brings 
back $2.58. No convassing or selling but 
mail orders bring in $20 a day. Write for 
full particulars free. Rush name on post- 
card to Warner, Room CL-3-HT. 1512 Jar- 
vis, Chicago 60626. 


“HAWAIIAN and South Pacific Import- 
Export items for Clubs. Groups, Indiv- 
iduals. Send $1.00 for Catalog and details. 
Hollenbeck of Hawaii, Box 9652, Airport 
Station, Honolulu 96820." 
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tory lists 200 companies with sparetime 
work, $1.00. Emerson's. 113-PS58, Middle, 
Santa Barbara, California 93103, 


FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time. Send name, age. for 5 months 
free subscription. Opportunity Magazine, 
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AMAZING successes through franchises! 
Become exclusive franchise holder your 
territory. Information rushed, National 
Franchise Reports, SP-528, 333 North 
Michigan, Chicago 60601. 


VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits. 32-page Catalog Free; 
Parkway Machine Corporation. 715 PSM 
Ensor Street. Baltimore 2, Maryland. 


$200.00 FROM sheet 1%” Plywood (Scrap). 
Details 25c. Novelties, 610 So. 24th, Elwood, 
Indiana 46036. 


LEARN the secrets of repairing junk 
batteries. "Fabulous Profits" at home. De- 
tails: Batteryman, Box 878, Palm Desert, 
California 92260. 


I Make Thousands Dollars At Home. 
Details free. Ventures-6, Harlingen, Texas. 


"AUTO Accident Investigator's Guide''. 
Sells for ten dollars and contains all you 
need to know to begin earning profits. 
without spending hundreds for a training 
course, It will also guide you in making 
vour own claim for damages. Insurance In- 
formation Company, Box 7161, Jersey City, 
New Jersey 07307. 


186 | POPULAR SCIENCE 
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FOREIGN Employment. Construction, 


AUSTRALIA wants Americans! Оррог- 
tunities, government assistance. Details in 
Special Report. Bonus Canadian report. 
Send $1.00. Information Service, Box 
12655-C, St. Petersburg, Fla. 33733. 


AUSTRALIA Wide-Open. Jobs, Оррог- 
tunity. Government-Assisted Passage. In- 
formation: 51. Pacifico. Box 43485B, Los 
Angeles, California 90043. 
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AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportnities. 
Latest Government Information $1.00. 
Austco, Box 3623-F, Long Beach, Cali- 
fornia 90803. 


AUSTRALIA Wants You! Good Pay. Ad- 
venture, Government Paid Transportation 
Allowance! Send $1.00 for “Australian Op- 
portunities Handbook.'' International Ser- 
vices, Box 12-F8 Greenfield, Indiana 46410. 


63 SPECIAL SERVICES 


` INFORMATION On Anything. Ferguson 
Research Specialists, 83-45 Vietor Ave., 
Elmhurst. N.¥. 11373. 


POWER! Send stamp for details. Medi- 
tation, Box 37012, Los Angeles, 90037. 
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66 AGENTS WANTED 


EXCITING new product. Big profits! Ex- 
clusive! Test it yourself. Sample offer. 
Send no money. Just your name. Kristee, 
lls, Akron, Ohio 44308. 


WANT To Make Up To $100 A Week 
spare time, and get free shoes for life. 
too? No investment, Rush card for free 
details. Mason Shoes, E-578, Chippewa 
Falls, Wisc. 54729. 


YOUR Own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 12!2с; 
Ladies’ Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnoy As- 
a tes, 2109-J Roosevelt Road, Chicago 
B. Ill. 


EVERY man a prospect, Refundable 
sales kit offer showing line belt buckles. 
tie clasps, money clips, cuff links. lapels, 
identification badges, individualized with 
customer's name and emblems. Cap 
badges for trucking. bus. taxi. police, fire- 
men, also postal, letter carriers and heavy 
construction emblems. 
blems. Hook-Fast. Box 1088-PS, Provi- 
dence, R. I 


START Your Own Business on Credit 
Your own boss. Hundreds of Dealers mak- 
ing $100 to $300 and more weekly. We sup- 
ply stocks, equipment on credit. 300 home 
necessities. Sales experience unnecessary. 
Pleasant, profitable business backed by 
World-wide industry. Write Rawleigh, 
Dept. H-U-PSC, Freeport, III. 


| professional man has 


ect. Big daily | Dept 


Choice 3000 em- | 


$200.00 WEEELY. Every business and 
No-pay accounts. 
Send them to us for collection. We pay 
you for each name listed. No collecting, 
PS-12. General Finance Company, 


pt. 
Pickwick Bldg.. Kansas City, Mo. 64106. 


MAKE Extra Money — show friends, 
neighbors—QGifts. Stationery, Christmas, 
All Occasion Cards. Experience unneces- 


| sary, Salable samples on approval, free 


catalog, free name imprinted Christmas 
Card Album. Hedenkamp, 361 Broadway, 
Dept. PS-39, New York 10013. 


MAKE $50.00 daily selling alr-operated 
vacuum cleaners to service stations. Free 
details. Inka Industries, 2405 Crocker, 
Houston, Texas 77006. 


SELL new wonder Gems, super brilliant. 
Phillip's Gems, Brady Lake, Ohio 44211. 


FREE. 206 Easy Ways to make money 
taking orders for exciting new products— 
spare time. Send name, age, for 5 months 
free subscription, Opportunity Magazine, 
850 N. Dearborn, Dept. 18-HA, Chicago. 


ESTABLISH Your Own Business, Low 
Prices On Used Clothing, Shoes, House- 
hold Goods. Unlimited Proflts. Free Cata- 
log. Northwestern Distributors, 2129 North 
Western Avenue, Chicago, Illinois 60647. 


67 SALESMEN —DISTRIBUTORS 
WANTED 


LONG Needed Invention. Man to con- 
tact service stations. Huge profits. Full or 
part time. Write: Cyclo Mfg.. 3816 Dahlia, 
Dept. 147, Denver, Colo. 80237. 


JOIN An Established Firm. Over 30 
years with Calendars and Advertising Spe- 


| cialties Bonuses-Prizes-Free Pens, Flem- 


ing, 6535-B Cottage Grove, Chicago 60637. 


GET New shirt outfit free! $90 weekly on 
9 average orders a day. Famous quality 
made-to-measure dress and sport shirts 
at $4.95 up. sell to all men. No experience 
needed, Full or part time. Write: Packard 
Shirt Co., Dept. 722, Terre Haute, In- 
ulana 47808. 


HOUSEHOLD and food products route. 
$25.00 or more daily profit. Larger repeat 
orders. Man, Woman. Full, part time. 
McNess, Freeport 27, Illinois 61032. 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail. handling complete line ad book 
matches in demand by every business 
right in your town! No investment; every- 
thing furnished free! Top commissions 
daily! Superior Match, Dept. P-867, 7530 
S. Greenwood, Chicago, Ill. 60619. 


YOUR free copy of World's biggest sales 
magazine tells you how and where to 
make more money on your own in selling. 
Write Specialty Salesman Magazine, Desk 


| 6B, 307 North Michigan, Chicago 1. 


EARN Big Commission Ful or Part 
Time. Show America’s largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season, No 
experience. No investment. No collections 
or deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used daily by businessmen, Merchandise 
bonuses for you. Free gifts for customers. 
Build profitable repeat business. Start 
now. National Press, Dept. 77D, North 
Chicago, Ill. 60064. 


$1.000.00 A MONTH for making dramatic 
3-second demonstrations of amazing light- 
weight Presto Fire Extinguisher. Chemical 
used by Airforce snuffs out fires instantly. 
Only $4.95. Terrific commissions. Millions 
want it. Free Kit. Merlite, 114 East 32nd, 
Dept. P-66-P. New York 10016. 


SELL Hertel Bibles—Part Time. Finest 
reference Bible available. Demonstrator 
and supplies furnished. Excellent commis- 
sions. Write: International Book, Box 118- 
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spare time, Send name. age. for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-HS, Chicago. 
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JA NEW Car Thief Signal. Lightning Seller. 
Samples for trial, Northwest Electric, Ave., 
280, Mitchell. South Dakota. 


AGENTS—Sell Terrific New Industrial 
Write: 

MAKE Extra Money! 
Miracle Cantrece Nylons at 69c a pair. 
Guaranteed Never To Run, We show you 
how. Supply big outfit and sample stock- 
ing Free. Spare-time cash year-round. 
It’s easy. Write American Mills, Dept. 148, 
Memphis. Tenn. 38101. 


68 REMAILING SERVICE 


NEW YORE CITY—Remailings 25c— 


Confidential Mailing — Address-—Monthly 
$3.00—R. Valles, 3450 Broadway, New 
York City 10031. 


MIAMI remails 25c. Monthly rates. PS 
MEI. Box 1266, Coral Gables, Florida 
134. 


FROM Fabulous Las Vegas. Unexcelled, 
fast. dependable, confidential service. Re- 
mails 25c. Monthly rates. Colorful cards. 
Myrtle, 558 Oakey Boulevard. Las Vegas, 
Nevada 89105. 


SOUTH America Registered re-airmails 


$1.00. Confidential, reliable. Leon. Box 
360, Guayaquil, Ecuador. | 
“TRUSTWORTHY, punctual midwest | 


remails. 25c. Besco, Box 11090, Cincinnati, 
Ohio 45211." 


DISCREET. tactful remails. Boston. 
Cambridge. 25c. Monthly $3.00, E. Howell. 
Box 152, МІТ. Branch. Cambridge. 
Massachusetts 02139. 


SECRET Remalling, Receiving system, 
Packages, Letters. $3 monthly, Continen- 
tal, Box 3781B, Phoenix, Arizona 85030. 


^ INDIANAPOLIS—re-mail 25c, monthly 
$3.00 plus postage. Knipstine, P.S. 8442 E 
42 St.. Indianapolis, Indiana 46226. 
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^ SECRET Mall S System. 406-PS, South 
Second, Alhambra, California 91802. 
Phone: 213-281-4218. 


RELIABLE. Fast Secret Remails From 
City Beautiful. 25c—$3.00 Monthly. T. F. 
Horsley, 126 Edgewood Ave., Dayton, Ohio 
45407. 

REMAILS. Forwarding-Receiving. Sine 
1858, Ellis, 407-PS Washington, Fairfield, 
Illinois 62837. 


69 CONTESTS 


SWEEPSTAKES Contests, How to win. 
Write for free particulars. General Con- 
tests, 1609-19 East Fifth. Duluth. Minne- 
sota 55812. 


70 AUTHOR'S SERVICE 


PUBLISH Your Book! Join our success- 
ful authors: All subjects invited. Send for 
free appraisal and detailed booklet. Carl- 
ton Press (Dept. PST), 84 Fifth Avenue, 
New York 10011. 


WANT Your Book Published? Learn how 
we publish, advertise, promote. distribute. 
Many successes. Free ‘booklet PS. Vantage, 
120 West 31, New York. 


72 EDUCATION & 
INSTRUCTION 


WATCH Repairing. Learn to repair 
American and Swiss watches in spare time 
at home, Tuition $5 monthly. Diploma 
awarded. Free sample lesson. No o liga- 
tion. Chicago School. Dept. 0 
River Grove, Illinois 80021. 
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gation. Delta Automotive Institute. 
N. Causeway Blvd., Metairie, Eonistana 
70001. 


EDUCATIONAL Shortcuts? Unusual 
Guides list Vocational. Graduating, Pro- 
fessional Opportunities. Auream, Allen- 
hurst, New Jersey 07711. Eu 

` DELUXE Edition World University En- 
cyclopedia. 12 Volumes. 5.000.000 words, 
26.000 subjects, 6.000 pages, 5,000 illus- 
trations, Give your family the enduring 
gift of Knowledge. Set $69.95 Ppd. Satis- 
faction Guaranteed. Charles Novak, Grin- 
nell. Kansas 67738. 


HIGH School At Home in spare time 
with 70-year-old school. No classes. Stand- 
ard high school texts supplied. Single 
subjects if desired. Credit for subjects al- 
ready completed. Progress at own speed. 
Diploma pains Information booklet 
free . . te today! American School, 
Dept. Xc46, Drexel at 58th, Chicago 60637. 


^ BE A Real Estate Broker. Insure securi- 
ty for yourself and your family. Study at 
home. Prepare for state examination. 
Write for Free Book today. Weaver School 
of Real Estate, 3519-R Broadway, Kansas 
City, Mo. 64111. 


BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week'' System. Ellis, Box 203, 
Cedar Grove, North Carolina. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, Gilroy. Calif. 


USED Correspondence Courses and 


| Books sold and rented. Money back guar- 
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antee. Catalog free. (Courses 
Lee ‘Mountain, 1 Pisgah, Alabama. 


“FINGERPRINTING By Correspond- 


Bought.) 


ence." Civil Service portunities. Good 
Pay. Fingerprint School, 2759G-West 
Broadway. Los Angeles, Calif. 90041. 
MISSOURI Auction School. Free cata- 
log! 1330-05 Linwood, Kansas City, Mo. 
О aia 
DEVELOP Mind Power, personality, 


memory while asleep! Free details. SLRA 
Box 24-SF, Olympia, Washington. 


FCC LICENSE "Training by correspon- 


76 DETECTIVES 


DETECTIVE Course. Free Information. 
Criminology Institute, Box 202, Geronimo. 
Oklahoma 73543. 


DETECTIVE Profession. Home Study. 


Lapel Pin. Certificate, Future 2759CB 
West Broadway, Los Angeles, California 
90041. 


DETECTIVE Course. Free Information. 
Universal Detectives. Box 8180E, Universal 
City. California 91608. 


DETECTIVE Training—for free infor- 
mation write to 19178 North Kenneth 


dence. Approved for veterans. Grantham. | 4ve.. Chicago, Illinois 60639. 
1503 N. Western. Hollywood, Calif. 90027. | С | 

LEARN  Auctioneering. Free Catalog. | 77 LOANS BY MAIL 
Reisch Auction College, Mason City 3, € o mm 


Iowa. 

GET A British Diploma in Color. Phl- | 
losophy. Biochemistry, Radionics, Homo- 
eopathy. 35 courses, Curricular free. Dept. 


PSM. Brantridge Forest School Lodge” 
Brantridge Forest,  Balcombe, Sussex, 
England. 


USED Courses! Books! List 10c, Smith's 
124 Marlborough, & Salem, Mass. 01970. 


OPERATE Collection Agency “Little 
Gold Mine!" Franklin Credit, Roanoke, 
Virginia 24004. 


CORRESPONDENCE Courses—B.Sc..En- 
gineering, Electronics, Catalog $1. Canadi- 
an Institute of Science & Technology. 
463B Adelaide St. W.. Toronto. 


LEARN Civil and criminal investigation 
at home. Earn steady, good pay. State age. 
Institute App. Science, 1920 Sunnvside. 
Dept. 338. Chicago. Illinois 60640. 


FCC First Class License in six weeks— 
nation's highest success rate—approved 
for Veterans Training. Write Elkins Insti- 
tute. 2603A Inwood Road, Dallas, Tex. 
15235. 

BOOKS, Free general catalog, 60 pages 
Text. vocational, educational, instruction- 
al subjects. Millions of volumes, new an 
used. Bargain prices. Books bought. Est. 
1902, Long's College Book Co.. Dept. МІ, 
Columbus 1, Ohio. 


EARN as you learn, camera repair. Na- 
tional Camera Repair School offers ac- 
credited Home Study Course—instructions. 
texts, tools and practice equipment. Free 
information. ‘‘Write NCRS, Dept. EE. 
Englewood, Colorado. today." 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit. pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS, Inc. 
2ET l. Chicago 60 60606. 


FREE Bible course. Degree. PS, 
South Gregg. Charlotte, N.C. 28208. 


AIRLINE Agent training. Veteran ap- 
proved. Free brochure. Atlantic School. 
Dept. PS67, 2020 Grand. Kansas City, 
Missouri 64108. 
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PENMANSHIP Corrector, Improve poor 
penmanship quickly. Details free. Ozment. 
Box 665-85. St. Louis, Mosouri 63188. 
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PIANO Technology — Electronic Organ 
Servicing Learned Easily At Home. GI Ap- 
proved. Free Booklet. Niles Bryant School, 
Dept. S, 3631 Stockton, Sacramento, Cali- 
fornia 95820. 


BL дына. UN‏ ي 


TRUCKERS: Best Driving Jobs. I 
Рау. Instructions $2.00. Sellers. Box 56. 
East Moline, Ill. 61244. Е NON 


LEARN Restaurant Management. Quali- 
fv at home for responsible positions in this 
dynamic industry. Free information. Res- 
taurant Management Institute. . . a li- 
censed vocational school. 30 N. LaSalle St., 
Chicago. Illinois 60602. (312) 372-0142. 


Highest 


SCIEDUTECS- Tomorrow's Rapid Dou- 


ble-Effective Self Education, For Eager 
Minds. Information 50c Or Free With 
Sample $1.95 (Refundable). Vantage ХУ, 
1258 Folsom. San Francisco. Calif. 94103. 


MINISTERIAL Extension Courses. Send 


For Entrance Examination. Soms, 887 West 
Spruce Ave., Ravenna, Ohio 44266 


73 CARTOONING, 
SIGN PAINTING 


CARTOONERAMA Teaches you Car- 
tooning in a new 24 lesson course, Free 
brochure. CFA. Box 263-5D. Branford. 
Connecticut 06405. 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $1.00! Tooners, 
Box 30367, Lincoln. Nebraska 68510. 
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NEED Money? Borrow $100—$1000 by 
mail. Confidential. Repay in 36 months. 
Free loan application. World Finance Co.. 
Dept, LW-020A, 620 Symes Bldg., Denver. 
Colorado 80202. 


BORROW $1.205 Airmail! Repay $47 for 
36 months. State licensed. Postal Finance, 
Dept. 11-N, 200 Keelin Building, Omaha, 
Nebraska 62102. 


Borrow with Confidence! Over 50 years 
of experience, Loans by mail from $100 to 
$1000, Budget Finance Co., Dept. LB-020C, 
317 South 20th. Omaha, Nebraska 68102. 


NEED Money? Your Debts Too Big? 
Solutions to ali financial problems. Amaz- 
ing Results. Consolidate Debts. Non-Lend- 
ing Service. Free Details. Write: Finan- 
clal Consultants. 28 E., Jackson, Suite 
12 04-PS, Chicago 60604. 


PAY BILLS! "Have cash left over. 
$39.65 repays $1000 in 36 months. Write 
for details. American Loan Plan. Dept. 
LA-020B. City National Bldg.. Omaha. 
Nebraska 68102. 


79 BUY IT WHOLESALE 

NEW 6-color Deluxe below wholesale 
catalog. Automobile catalog and others. 
Housewares, clothing. suits, furs, shoes, 
furniture, rugs, appliances. refrigerators, 
washers, dryers, polishers. dinnerware. tef- 
lon, cookware, radios, televisions, stereos. 
phonographs. records, cameras. projectors 
recorders. musical instruments, organs, 
typewriters. books. vitamins. shavers, 
Wigs. binoculars. luggage. sporting goods. 
golf, bowling, game tables. guns, power 
tools. rider mowers, tractors. boats, 
motors. scooters, bicycles. watches, dia- 
monds, jewelry. Huge discounts on thou- 
| sands of name brand products. For free 
list (factory pe Postcard: Selbyco-6, 
Decatur. Iil. 62522 


BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances, Furniture, 
Sports Equipment. Televisions, Cameras. 
Watches, Jewelry, Thousands More. Huge 
Discounts to $1.000.00 on New Automo- 
biles. All Makes, Free Details. Write To- 
day; Worldwide Bargainhunters, Box 
730-B. Holland, Michigan. 

WORLD'S largest Wholesale supply. Buy 
from 7853 American, European, Japanese 
Wholesalers. Hong Kong tallormade suits. 
123 сторар catalogs. Rockbottom prices. 
Automobiles. Free details, International 
Buyers. 216-PS Jackson, Chicago. Ill. 60606 


BUSINESS Cards (Embossed) $3.99/ 
Wagner Company, 


1.000. Free Samples. 
6200P SH Whitewood, Library, Pa. 15129. 


WHOLESALE Gun Directory: Buy at 
tremendous savings direct from the manu- 
facturers. Directory lists manufacturers in 
United States and Europe. application 
blank for Federal Firearms Li ense for 
$1.00. instructions for Quick-Draw, de- 
tails of great gun-fighters of the old West. 
laws and details on silen-ers, All for 
$2.00, airmail $3.00. E & O Publishers. 
Dept. 109. Box 4037. Dallas, Texas 75208. 


——————€—————— 


100.000 PRODUCTS Wholesale! Terrific 
Bargains! Wholesalers, 1265 Broadway, 
New York. М. Y. 10001. 


83 RUBBER STAMPS Š 
OFFICE SUPPLIES 
ADDRESS Stamp $1.50. Signature $2.88. 


| Free Catalog. Jackson's, 1433 W. Winne- 
mac, Chicago, Illinois 60640. 


QUALITY Three Line Rubber Stamp. 
$1.50. Gamer's, Box 356, Syosset, New 
York 11791. 
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84 PRINTING, 
MULTIGRAPHING, ETC. 


PRINTING 64 page catalog 25c. refund- 
able. Burk, 1075 Thomas, Memphis. Ten- 
nessee 38107. 


RAISED Letters— Business Cards. Sta- 
tionery. etc. Samples, Bargain Pricelist 
free. Pioneer. PS-8, Island Park. N. Y. 
Оаа 

EMBOSSED Виѕіпеѕѕ Cards $2.99-1000. 
Free Samples. Gables, 405 Clifton. Glen- 
shaw, Pa. 15116. E متا‎ 

1.000 GUMMED Address Labels $1.00. 
Walt’s, Box 966. South Bend. Indiana 46624 

OFFSET Printing. Prompt service. 
Mimeo Press. 835 Falls. Rocky Mount, 
М. C. 21801. 


$1.00. Discount. PS.. 6415 Svcamore Mead- 
ows. Malibu. California 90265. 


_ SPECIAL—1.000 Raised Cards 53.98. 
Printing. Rubber Stamps. Unconditionally 
Guaranteed. Bixler. Manufacturer, Ben- 
son Avenue, Frankfort. Ky. 40601. 


aiii. uu ee m- 


$1.00, 1.000 Business Cards $4.95. Printing. 
Rubber Stamps. Jordan's 552 West O'Con- 
nor. Lima. Ohio 45801. — 

AMAZING Business Printing values 
Samples, Print Shop. Box 576P, Green- 
ville. R. I. 02828. ____ — — 

REVOLUTIONIZE Labeling! Self Stick- 
ing labels. Tremendous possibilities! Peter- 
son's Labels, Liberty Corner, N. J. 07938. 


8-PAGE Catalog. 1000 lots—1!ac each. 


Samples. Printers, Box 13020 B. St. Louis. | 


Missouri 63119. 


85 PRINTING & RUBBER 
STAMP OUTFITS 
RUBBER Stamp Manufacturers Supplies. 
Starting Outfits. Presses. Low Prices. 


Fast Service. Catalog. Jackson Supply, 
1433 W. Winnemac, Chicago. Ill. 60640. 


PRINTING Presses. Туре, Supplies. 
Lists 5c. Turnbaugh Service. Mechanics- 
burg, Pa. | 


MAKE your own self-moldin rubber 
stamps and printing cuts. Plexirubber, Ar- 
gyle 2, Wisconsin. 


| RUBBER Stamp Manufacturing Sup- 
plies. Starting Outfits. Wholesale. Martins. 
1425E Major. Jefferson City, Mo. 65101. 


TYPE cases, cabinets. Manufacturer. 
Catalog. King McKay Company, 23179 
Telegraph. Southfield. Michigan 48075. 


TYPE And supplies for rubber stamp 
makers. New wholesale price list No. 4 free. 
Star Stamp Supply. 732 Federal, Chicago, 
Illinois 60605. 


87 TOBACCO, PIPES, CIGARS 


$25.00 MEERSCHAUM Pipe $9.95. Free 
Literature. Northwestern. 646 Gough, San 
Francisco. California 94102. 


B8 OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash for Gold, Jewelry, Gold 
Teeth, Rings. Diamonds. Watches, Silver, 
Platinum. Mall Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 6 E. Monroe, Dept, 1257, 
Chicago. 60603. 


CASH Immediately For Old Gold, Jew- 
elry, Gold Teeth. Watches, Diamonds, 
Silverware, Platinum, Mercury, Spectacles. 
Free information. Rose Industries, 29-Y 
East Madison. Chicago 2. 


89 WATCHES, CLOCKS—SALES 
& SERVICE 
WATCH and clock repairing books. Free 


Catalog. North American, Box 77BH. Fox 
River Grove, Illinois 60021. 
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 TWO-COLOR Photo Labels. 500 only |- 


WATCHMAKERS'-Jewelers' Supplies. 
Catalog 50c. Bengal's, 10717 Venice, Los 
Angeles. California 90034. 


WATCHMAKERS' Tools, Materials. Sup- 
plies. Watches. Catalog. Gales, Box 1000, 
Chicago, Illinois 60690. 


90 GIFTS 

MUSICAL Christmas Greeting Long 
Playing 3313 R.P.M. Record Album. Hi-Fi 
or Stereo $2.50. USA. "Luxette'" Com- 


pact. lights up to make up. Space for Lip- | 
stick. From Germany $5.98. Ammon. 90-42 | 


Im St.. Jamaica. New York 11423. Dept. 


92 MODELS — SHIPS, 
PLANES, ROCKETS 


SHIP and Yacht model fittings: Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher. 
Inc.. 1002 Etowah Avenue, Royal Oak, 
Michigan, 48067. 


SHIP Models, Kits, 


fittings. plans, 


FREE Literature: 1000 Address Labels| ated catalog toe Jamon Bliss p Cu. 


trated catalog 50c. James Bliss & Co., 
Dept. PS, Route 128. Dedham, Massachu- 
setts 02026. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones. engines, 
launchers, trackers. rocket aerial cameras. 
technical information. Fast Service. Estes 
Industries, Penrose 3, Colorado 81240. 


SHIP models catalog 15c. Scientific, Inc., 


100 Monroe, Newark, N.J. 07105. 


SHIP Model Kits and fittings: clippers, | 


frigates, etc. Catalog. paint-tool list. book 
list. 40c. Model Shipways, Box 85, Bogota. 
New Jersey. 

ROCKETS!! Real Flying Models—2500 
feet altitude with powerful motors. Tubes. 
Cones, Parachutes. Launchers. Igniters. 
Exciting new Catalog—rocket data—dia- 
grams—25c. Rush Delivery. Centuri Aero- 
space, Box 1988, Phoenix, Arizona 85001. 


STEAM Engines, Castings. Prints. Some 
machined, finisbed. Miniature Spark Plugs. 
fittings. Hexagon Bolts. Books. Metals. In- 
numerable selection. Catalog $1.25. Cole's 
Power Models, Ventura, Calif. 93002. 


93 ELECTRIC TRAINS, 
RACEWAYS 


LIONEL Trains Bulletin 10c. Catalog 
25c. Mack Bros.. 2041 Chicago Ave., Chi- 
cago 60622, 


94 FOR INVENTORS 


INVENTIONS wanted immediately for 
promoting on cash or royalty. Patented, 
unpatented. Free booklet outlines royalty 
sales, requirements, Write Kessler Corpo- 


.ration C-78-FI, Fremont, Ohio. | | 
PATENT Searches, including coples of | 


related U.S. Patents, $6.00, Inventors, at- 
torneys, manufacturers use my ''World- 
wide" Airmail service! Invention Record'' 
form and “Information Every Inventor 
Needs.” sent free! Miss Hayward, 1029F 
Vermont Av., Washington 5, D. С. 


INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched. | 
developed for commercial appeal and cash | 


/royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S., Industrial En- 
пег; nited States Patent Office 
ormer Patent Examiner; United States 
Government former Patent Advisor! Sec- 
ond decade reliable service. Member: 
United States Chamber Commerce, Free 
"Invention Record’’ апа ‘Recommended 


| Protection Procedure." Airmailed! Write: | 
Raymond Lee, Invention Developer. 230-V | 


Park Avenue, New York City 10017. 


U. S. PATENT Office Searches. 234 
Broadway, Room 3615, New York. Free In- 
vention Certificates. 


PATENT Searches, professlonal patent 
development of inventions by Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with staff 
of engineering specialists in all flelds of 
inventions, Expert searches performed in 
the U.S. Patent Office. Your inventions 
and ideas engineered for maximum patent 
protection and greatest commercial value. 
Inventions developed by us negotiated for 
cash or royalties with our nationwide con- 


tacts. Send for free Protection ‘‘Inven- | 


tion Certificates” and further interesting, 
Valuable Patent Information, George Spec- 


tor. U.S. Patent Office Former Examiner, | 
' Dept. S. 79 Wall Street. New York 5. N.Y. 


Woolworth Building, New York. 


PROFESSIONAL Patent Searches, $6.00. 
including official U.S. Patent Office copies 
of related U.S. Patents! Prompt, depend- 
able service. Certified, Airmailed! For free 
"Invention Record Folio" and ''Important 
Patent Information Every Inventor Should 
have, write: United States Inventors Ser- 
vice Company, 501X Thirteenth St. NW., 
Washington. D.C. 20004. 


PATENT Searches complete and 
thorough. Related copies Air Mailed with 
maximum speed. $6.00. Free ''Protection 
Forms" and “Patent Information". Write 
American Patent Search Company. Dept. 
ан 14th St.. N.W., Washington, D.C. 


PATENT Application Financing, Free 
Patent Search Plan. Global Patent Divi- 
sion, 2420 77th, Oakland. Calif. 94605. 


ELECTRONICS For Inventors. Plans or 
models as required. Box 897. New York, 
N. Y. 10023. Free information. 


PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent copies. $6.00. Quality searches expertly 
administered, Complete secrecy guaran- 
teed. Free Invention Protection forms and 
"Patent Information." Write Dept. 4, 
Washington Patent Office Search Bureau, 
111-14th. N.W.. Washington 5, D. С. 


INVENTORS! Don't sell or license your 
invention for cash or royalties unti] you 
receive our offer. Financing available. Free 
analvsis. International Invention Institute, 
Dept. 27. 160 Broadway. New York. New 
York 10038. 


INVENTORS! Thousands have gone 
from ''Rags to Riches'' this safe, sure way. 
Custom-tailored personalized program. 
Contact the organization with ‘‘Know- 
how," Pioneer Invention Service. Dept. 
85, 150 Broadway. New York. N. Y. 10038. 


INVENTORS! Get your “Little Piggy" 
to market via tested, most direct route. 
Highest cash or royalties. Financial assis- 
tance available. New York Invention Ser= 
vice, Dept. 10. 160 Broadway. New York, 
New York 10038. 


95  INVENTIONS WANTED 


IF your invention is повре to рго- 
moting we will contract for selling on 
cash or royalty. Free booklet outlines 
loyalty rates, requirements. Kessler Cor- 
poration, C-78-IW, Fremont. Ohio. 


INVENTIONS Promoted-For Cash- 
Royalty Sales with Manufacturer Con- 
tacts. George Spector. Licensed Invention 
Engineer, Woolworth Building, New York. 


INVENTORS Wanted: Manufacturers 
need new items! Your inventions, ideas 
developed for cash /royalty sales. Free ‘‘In- 
vention Record." Information, Raymond 
е Park Avenue, New York City 


INVENTIONS wanted. Patented; unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service, 2420F 77th, Oak- 
land 5, Calif. 


INVENTIONS wanted immediately. 
Highest cash royalties paid. Adams, In- 
on Broker, 15 Park Row. New York 

ity. 


INVENTORS! Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Active demand from our 


client manufacturers. Financial assistance 


available. Write Dept. 30. United States 


| Invention Brokerage, 78 Wall Street, New 


York. N.Y. 10005. 


INVENTORS! Don't sell your invention. 
patented or unpatented. until you receive 
our offer Eagle Development Company, 


INVENTORS! We will develop. sell your 


idea or invention, patented or unpatent- 


ed. Our national manufacturer-clients are 
urgently seeking new items for highest 
outright cash sale or royalties. Financlal 
assistance avallable. 10 years proven per- 
formance. For Free information write 
Dept. 54, Wall Street Invention Broker- 


age, 79 Wall Street, New York, N. Y. 
10005. 


INVENTORS! Sell your invention for 


cash or royalties! Our client manufactur- | 


ers eagerly seek new items, Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance, For free in- 
formation, write Dept. 17, Gilbert Adams, 
Invention Broker, 80 Wall St., New York. 


WE elther | sell your invention ог рау 
cash bonus, Write for details Universal 
Inventions, 298-G, Marion, Ohlo. 


INVENTIONS wanted immediately by 
blue-chip companies. Top cash or royalties. 
Do nothing ‘til you hear from us. Write, 
Wire, Phone: Wall Street Promotions, Inc., 
Dept. 42. 79 Wall Street, New York, New 
York 10005. (212-495-2280) 


98 WEARING APPAREL 


FREE! Newest edition famous Corcoran 
catalog. Largest selection hunting. camp- 
ing, fishing equipment. All items field test- 
ed. Boots, clothing, fishing tackle, tents, 
gun cases, sleeping bags. Dozens of spe- 
cialties. Zip code, please. Corcoran, Dept. 
PS-87-C. Stoughton, Massachusetts 02072. 


RUBBER Garments! 40 Page Illustrated 
Catalog, $2.00. Renee, Box 2804-Y, Holly- 
wood. Calif. 90028. 


99 FOR SALE MISC. 


GENUINE Tiger, Leopard skins with 
heads. Pricelist catalog $1.00 (refundable). 
Kusick, 463B Main, Boston, Mass. 02129, 


DRAFTSMEN—Send for free price list 
on supplies and equipment. P.O. Box 97. 
Essington. Pa. 19029. 


"TITANIUM: Publicized Space Age 
Metal. Satisfy vour curiosity about this 
metal. Send $1.00 to: Monte, Jr.. Box 18. 
Toronto, Ohio 43964. Brief history plus a 
piece of this metal will be sent to you. 


100 WANTED TO BUY 


ссН А ННННИ‏ کے 

WANTED, Gold, silver, platinum, scrap 
(any form), coins. Information free. Wil- 
mot's, 1067-AC Bridge St., Grand Rapids, 
Mich. 49504. 


QUICKSILVER, platinum, silver, gold. 


Ores analyzed. Mercury Terminal, Nor- 
wood, Massachusetts 02062. 


101 EMBLEMS & BRASSARDS 


NAZI Flags! Large 2X3 Souvenir $3.00. 
Postpaid. У.У. 22 Products, Box 2063, St. 
Louis. Missouri 63158. 


102 TREASURE FINDERS & 
GEIGER COUNTERS | 


“TREASURE Hunters Manual". 322 
Pages. $7.00 Postpaid, Satisfaction Guar- 
anteed. MicroBionics. =2B Heritage Hill, 
Tuscaloosa, Alabama 35401. 


Make Money Writing Short 
Information Free. Barrett, 
6212 N. Clark, Chicago 


HOW 0 
Paragraphs. 
C-86-V3, 


NEW For '67! Goldak Treasure Locators 
—Find Coins, Gold. Silver. A Profitable 
Yet Fun Hobby. Goldak Dept., PSC, 1544 
W. Glenoaks, Glendale, California 91201. 


TREASURE, Gold, Silver, Relics. New 
1967 detectors now available. Free infor- 
mation. Rayscope, Box 715, North Holly- 
wood, California 91603. 


FIND buried Coins, Treasures, Relics. 
New supersensitive low priced models for 
or underwater use. Free informa- 
tion. Sensitronix, 2225-H Lou Ellen, 
Houston 18, Texas. 


NEW revolutionary analytical transis- 


torized metal detector. Push button tuning. 
automatic tuning, etc. Many models. Free 


catalog. Gardiner Electronics Co., Dept. 1, 
4729 N. "th Avenue, Phoenix, Ariz. B5013. 


POWERFUL Metrotech Locators Detect 
Gold, Silver, Coins, Relics. Moneyback 
Guarantee, Terms, Free Information. Un- 
derground Explorations. Dept. D. Box 793, 
Menlo Park, California. 


TREASURE. Find gold, silver. relics 
with super powerful Detectron locators. 
Free information. Detectron, Dept. PS8. 
San Gabriel, Californla. 


PROVEN Sensitive M-Scopes locate 
coins, relics, gold, silver, etc. Guaranteed. 
Terms. Free fascinating booklet. Fisher 
research, Dept. PS", Palo Alto, California 
54302. 


TREASURE Hunters, Prospectors. 
"Quality-Engineered  Mineral-Metal De- 
tectors Available." Detect Gold, Silver. 


Coins, Jewelry. Fully Guaranteed. Terms | 


From $69.50. Free Catalogue. White's Elec- 
ee Room 361, Sweet Home, Oregon 


“TREASURE | Hunters! Prospectors! 
Relco's new instruments detect buried gold, 


silver, coins, minerals, historical relics. 
Transistorized. Weighs 3 pounds. $19.95 
up. Free catalog. Relco-A4l, Box 10839, 


Houston, Texas 77018." 


"TREASURE Hunter's Manual'", 322 
Pages. $7.00 postpaid. Satisfaction Guar- 
anteed. MicroBionics, =2B Heritage Hill. 
Tuscaloosa, Alabama 35401. 


PRACTICAL metal locator for prospec- 
tors, treasure hunters. $5.00. Money back 
guarantee. Detectit, Box 772, Medford. 
Oregon 97501. 


METAL Locator kits and assembled 
models from $39.90. Terms. Transistorized 


models available. Free catalog. Electronic | 


Applications, Dept. S, Box 6095, Alexan- 
dria. Virginia 22306. 


SAMPLE Copy 25c ! ! ! Read the Trea- 
sure Hunter, Box 188A, Midway City, Calif. 


FIND Buried Treasure. All transistor- 
ized 3 ft. portable detector finds buried 
metal objects. Signals location with loud 
audible sound. Detects gold. silver nuggets 
and metallic ore of all kinds. Find lost 
coins. jewelry, Indian artifacts. civil war 
souvenirs. Treasureprobe is guaranteed to 
equal detectors selling to $150 or your 
money back. Absolutely complete with sen- 
sitive earphone. 9 volt battery. Nothing 
else to buy. 10 day money back guarantee. 
To order send $18.88 cash. check, or money 
order to: Treasureprobe, Dept. PBA, P. O. 
Box 3446, Granada Hills. Calif. 91344. 


URECON metal finder, 8" head, transis- 
torized, $37.50 delivered. URPA Corp.. 
6304 Beechwood, Sarasota, Fla. 33581. 


SAVE! Build  Transistorized Treasure 


Finder, Details Free. Del Research, Dept. | ca, Far East. etc. 2,000 openings in all 


C. West Barnstable, Mass. 02668. 


COIN-COMBER metal detector locates 
gold, silver. Free information. Racom, Box 
13469A, Orlando, Florida. 


103 OF INTEREST TO 
WOMEN 


$100 WEEK possible. Assemble our prod- 
ucts! United. Box 55392-U, Indianapolis, 
Indiana 46205. 


"PROPHET Elijah Coming 


Before 


| Christ" Wonderful Book Free, 58 Megiddo 
| Mission, Kochester 19, New York. 


MAKE Extra Money — show friends, 
neighbors—Gifts. Stationery, Christmas, 
All Occasion Cards. Experience unneces- 
sary. Salable samples on approval, 
catalog. free Name imprinted Christmas 


| Card Album. Hedenkamp, 361 Broadway, 


Dept. PS-40, New York 10013. 


WANT to Make Money Selling Exciting | 


New Products. Send name for free 5 Month 


Subscription. Opportunity Magazine. Dept. | 


18-HO, 850 N. Dearborn, Chicago. 


EARN Money At Home making gorgeous 


candles for holdiays and occasions. with 
our unusual molds. Free Facts. Candle In- 
stitute, Dept. MN, 1600 Cabrillo, Torrance, 
California 90501. 


LEARN Expert Cake Decorating. Candy 
Making. Free details on home instruction 
method. Candy & Cake. Dept. AVM. 1600 
Cabrillo Avenue, Torrance, Calif. 90501. 


HOME typing. Immediate earnings. $50- 
$100 weekly spare time. Instructions and 
employers” list, $1.00. Summithouse. PS8. 
Box 1762. New York 10017. 


| earth! Free Information! 


free | 


MAKE Extra Money! Introduce New 
Miracle Cantrece Nylons at 69c a pair. 
Guaranteed Never To Run. We show you 
how. Supply big outfit and sample stock- 
ing Free. Spare-time cash year-round. It's 
easy. Write American Mills, Dept. 147, 
Memphis. Tennessee 38101. 

FASCINATING Gift Catalog. Sewall. 
Dept. 288. Box 3024. Glendale. Calif. 91201. 


550-5100 WEEKLY possible Home Typ- 
ing. Complete moneymaking instructions, 
$1.00. Consolidated Services, Box 593, PS78. 
Bettendorf. Iowa 52722. 


105 MISCELLANEOUS 


WINEMAKERS: Free illustrated catalog 
of yeasts, equipment. Semplex, Box 7208, 
Minneapolis, Minn. 55412. 


“WINEMAKING . 


. „ Grape, Elderberry, 
Dandelion. Frozen Juices, etc. Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
Instructions, Recipes, and Supplies Cata- 
log. $1.00. Continental, Box 26034-EH, In- 
dianapolis. Indiana 46226. 

GIANT Moon Maps ''52 x 40''. Beautiful 
color set of three $5.00 Postpaid. Moon 
Maps BX342, Buena Park, California 90620. 


тт======== = = 


WINEMAKERS Catalogue — Samples — 
Recipes — 25c. Kraus, Box 451-N, Nevada, 
Mo. 64772. 


WINEMAEING . . Dandelion, Grape, 
Cherry. Lemon, Peach, Frozen Juices, 
Many Моге PLUS Beermaking Secrets! 
Send $2.00 for Supplies Catalog. ‘‘Home 
Winemaking.'" and ''Winemaker's Exotic 
Recipes." Winemakers, Box 18177-EH, In- 
dianapolis. Indiana 46218. 


` BURGLAR Alarm: Home-Apartment- 
Store. Prepaid $4.95 complete. Merlstaf 
Products, Box 9091, Richmond. Va. 23225. 


BLACKJACK (21) Players! Win without 
memorizing! Stand? Split? Double? Dial 
correct scientific strategy instantly! Com- 
puter.casino proven wheel, Also excellent 
learning aid. $3.00. Du-Rite. Dept. PSI. 
Box 29071 Michoud Station, New Orleans, 
Louisiana 70129. 


BLITZ-Reducing! 5 pounds overnight! 
Guaranteed! Bijou. Box 1727-BV, Holly- 
wood. California 90028, 


VETERINARY Dog Health Book $2.95; 
285 picture brochure 35c. Stromberg's Pets 
Unlimited. Fort Dodge 57, Iowa 50501. 


106 PERSONAL 


LEG Sore Sufferers—Send for Free Book 
on proven Viscose for relief of pain and 
aches of leg ulcers, swelling. itch. rash. 
due to decp vein congestion. Works as you 
walk. Viscose Co., 100-PS West Chicago 
Avenue, Chicago. Illinois 60610. 


OVERSEAS Jobs—Europe, South Ameri- 


trades. Construction, Office Work. Sales, 
Engineers, etc. $400 to $2,500 month. Ex- 
pense paid. Free information. write Over- 
seas Jobs, International Airport, Box 
536-P, Miami, Florida 33148. 


MUSIC lovers, continuous, uninterrupt- 
ed background music from your FM radio, 
using new inexpensive adaptor. Free liter- 
ature. Electronics, 11500-R NW "th Ave., 
Miami, Florida 33168. 


A Coming Whirlwind to sweep this 
Write: Harvest 
PS, Jefferson City. Missouri 65101. 

FEDERAL Law Wipes Out АП Debts. 
MOL шанды relief. Counselor-16. Harlingen, 
'exas. 


BILL Problems? Poor credit no trouble. 
Not a loan company. Send for free appli- 
plication. Automatic Acceptance, 318PS 
Broadway Blvd., Reno. Nevada or 307PS 
Pocasset Ave.. Providence. R. I. 


BIRTH Certificates. Marriage Certifi- 
cates. Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 482-5, 
Washington, D.C. 20044. 


SUPER memory overnight! Success 
guaranteed! Bijou, Box 1727-V, Hollywood. 
Calif. 90028. 


PERSONAL Problems? Confidential 
counseling $2.00. The Listener. P.O. Box 
2206. Long Island City. N. Y. 11102. 


LOSING Hair? Balding? Dandruff? Free 
copyrighted booklet. Dr. Shiffer Labora- 
tories, 533 Euclid-Arcade, Cleveland, Ohio 
44115. 


INVESTIGATORS, free brochure, latest 
subminiature electronic survelllance equip- 
ment. Ace Electronics. 11500-F, NW "th 
Ave., Miami, Florida 33168. 
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PE 


Arthur Godfrey 


It has been my privilege to know many 
successful men. Some just lucky, but most 
of 'em pretty smart. And some who are 
neither too smart nor very lucky, but who 
have guts. 


It doesn't surprise me that many of these 
self-made men are self-trained, and have 
the same alma mater as mine—l.C.S., the 
correspondence school. 


The important thing about this corre- 
spondence method of training is not the 


material itself — though | found it very good. 
Excellent, in fact. 

The important thing is the way it condi- 
tions you. Makes you tough on yourself. 
Disciplines you. Builds your confidence. 

Sure, your instructor helps you. But he 
doesn't spoon-feed you. You have to make 
it on your own. 

There are easier ways to get a diploma. 

But | don't know a better way— if you've 
got the guts! 


Accredited Member 
National Home Study Council 


INTERNATIONAL CORRESPONDENCE SCHOOLS I 


Dept. С60306, Scranton, Pa. 18515 


Clip coupon here—and take your first big step to real success! i I. C.S., Scranton, Penna. 18515 


(In Hawaii: P.O. Box 418, Honolulu.) Special Canadian courses available in French and English. 
Canadian residents mail to Scranton, Penna. Further service handled through 1. C. S. Canadian Ltd, 


Yes, I want to know about how 1 can get ahead through 1. C. S. Rush me FREE Success Kit with 3 valuable booklets: “How to Succeed,” 
opportunity booklet on the field I’ve checked below, actual sample I. C. S. lesson. (Special 1. C. S. booklets for women.) 


ARCHITECTURE and AUTOMOTIVE. Р C Traffic Management DRAFTING ENGINEERING О Tool Design 
BUILDING TRADES O Auto Mechanic-Technician CHEMICAL Г] Architectural (Professional Review) O Tool Maker 
O Air Conditioning Maint, O Body Rebldg. & Refinishing г) Analytical Chemistry Г] Drafting Technology O Chemical Г] Civil POWER ENGINEERING 
[] Architecture Г] Electrical Technician L] Chem. Engineering O Electrical and Electronic (0 Electrical C Mechanical гу Power Plant Eng'n'r'ng 
Û] Arch. Drawing Г] Engme Tune-Up — О Chem. Lab. Technician (О Mechanical Г] Industrial [1 Steam Engineering 

& Design Г] Transmission Specialist O беп"! Chemistry O Structural HIGH SCHOOL SECRETARIAL — — 
O Building Contractor BUSINESS O Plastics Technician ELECTRICAL Г] High School Business C Engineering Secretary 
Г] Carpenter-Builder O Accounting (Canadian) CIVIL ENGINEERING Г) Appliance Servicing O High School (Canadian) — [7 Legal Secretary 


O Civil Engineering ec. Eng. Technician O High School General . 
O Construction Eng. Tech, C Ind. Elect. Technician Г] High School Secretarial 
O Canadian Business Courses Г] Highway Eng. Tech. O Motor Repairman O College Preparatory 

LJ Cost Accounting 


[] Кагрепгү & Millwork _ [j Advertisin 

O Heating & Air Conditioning [] Business Administration 
with Drawing 

O House Planning, Interior 


O Medical Secretary 
O Professional Secretary 
O Stenographic O Typist 


dg E S Eng. Tech, E eine тезе predi ES (By Berlitz) SUPERVISION 
E $ О Gen’! Accounting urveyin appin ractical Lineman ш ch G ‚йыбы : 
Г] Reading Arch, Blueprints [5 Industrial Psycholo COMPUTERS i: О Reading Electrical Г] Italian B Spanish z pramana Pag Pd 
LJ Refrigeration, O Managing a Small Store [5 COBOL Programming Blueprints MECHANICAL and SHOP CC, . 
Air Conditioning O Practical Accounting О Fortran Programming ELECTRONICS O Gas and Electric Welding TY-RADIO 


ART and DESIGN 

O Commercial Art 

O Interior Decorating 
O Sign Painting 


& Design , 
О Sketching & Painting 


O Radio & TV Servicing 


O Public Accounting [1 Radiotelephone License 


Г] Purchasing Agent 

Г] Real Estate Sales 
O Retail Business Mgmt, 
O Salesmanship 

O Sales Management 


D sr гаран. най z еы КИШИ, | O Industrial Engineering 

rogramming for Digita ectronics Fundamentals ( ] Machine Design ! 

Computers [ Electronics Technician O Machine Shop Practice MISCELLANEOUS 

O Programming the 1401 (0 General Electronics O Mechanical Engineering С Textile А 

| Programming the IBM CJ Industrial Electronics Г1 Quality Control O Other (Please specify) 
SYSTEM/360 Computer C Practical Telephony Г] Reading Shop Prints 


Name Age 


Address 


City Бай... oo cB MM 


Occupation - Employed by 


== 2 Working Hours А.М, to Р.М. 
Approved for veterans under new G.l. Bill. Convenient Payment Plan. 


Special rates to members of U.S. Armed Forces. 


190 | POPULAR SCIENCE 


"the ANTENNA that 
captures the RAINBOW” 


No two reception areas are alike in the number of stations, UHF and VHF, 
station channel frequencies, and signal strengths. 

FINCO has developed the Color Spectrum Series of antennas — "Signal 
Customized" — to exactly fit the requirements of any given area. There is a 
model scientifically designed ànd engineered for every area, even the most 
troublesome, and for all combinations of signal conditions. 


Check this chart for the Finco "Signal Customized" Antenna best suited for your area. 


STRENGTH OF | | TEESE E sui Nen 
UHF SIGNAL | Strength of VHF Signal at Receiving Antenna Location 
i ЫЕ | <i Nd | ASBSIBSZ c PEE SOMES SECA CAGE NV CRE SEGRE SUPE OS Y "WERT: 
ANTENNA | | VHF SIGNAL VHF SIGNAL VHF SIGNAL VHF SIGNAL 
LOCATION | STRONG MODERATE WEAK VERY WEAK 
v 


13 11 4 5 
110111 l1 


NO UHF 
- ——= = | | == 
CS5 | í | CS-V15 CS-V18 
$17.50 $24.95 35.95 | $48.50 $56.50 
UHF SIGNAL |l 
STRONG 


UHF SIGNAL 
WEAK | 


ААЛА, 
уу 


UHF SIGNAL 
VERY WEAK 


уум 


CS-U3 CS-A3 CS-B3 | CS-C3 CS-D3 
$21.95 $30.95 $49.95 $59.95 $69.95 


NOTE: In addition to the regular 300 ohm models (above), each model is available in a 75 ohm coaxial cable downlead 
where this type of installation is preferable. These models, designated ''XCS'", each come complete with a compact 
behind-the-set 75 ohm to 300 ohm balun-splitter to match the antenna system to the proper set terminals. 
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